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1.0 INTRODUCTION

This Monitoring Well Installation Technical Memorandum (Monitoring Well Tech Memo) is presented in

fulfillment of Activity 3b-5 of the Final 2005 Phase II Supplemental SI Work Plan (MWH, April 2005)

(Phase II Groundwater Work Plan). The Phase II Groundwater Work Plan is an addendum to the P4

Production Southeast Idaho Mine-Specific Selenium Program 2004 Comprehensive Site Investigation

Final Work Plans for Ballard, Henry and Enoch Valley Mines (MWH, March 2004) (2004 SI Work Plan).

The Phase I groundwater investigation tasks were presented in the 2004 SI Work Plan and were initiated

in 2004 following approval from Idaho Department of Environmental Quality (IDEQ) and the other

Agencies. The Phase I and Phase II groundwater investigations are being conducted in accordance with

the requirements of the AOC signed by P4 Production, IDEQ, United States Environmental Protection

Agency (USEPA), and United States Forest Service (USFS). This work supports the comprehensive

mine-specific site investigations.

The groundwater investigation is being conducted in an effort to identify, characterize, and monitor

groundwater flow systems associated with the potential sources at the P4 Production mines. This

investigation is being conducted in a phased approach, such that initial phases of work focus on

information gathering and development of site hydrogeologic conceptual models. Phase I work

incorporated gathering easily accessible chemical data, such as sampling of seeps, springs and existing

groundwater wells to identify specific areas of interest and further investigation.

Phase II work incorporates findings of Phase I work and identifies activities required to fill additional

groundwater investigation needs. Phase II activities are included in the scope of work of this Technical

Memorandum. The Monitoring Well Installation Technical Memorandum has been prepared in support

of one of the Phase II activities (MWH, April 2005) (Phase II Groundwater Work Plan) and provides the

rationale and scope of work for installation of several new monitoring wells located at each of the mine

sites to target specific flow pathways identified through development of the conceptual model.

The information obtained from Phase II activities, including the installation and monitoring of the

proposed new wells and continued monitoring of existing wells and groundwater features, will be used to

refine the site-specific conceptual hydrogeologic models. Additional groundwater investigation may be

necessary and may warrant installation of additional monitoring wells.

The contents of this Monitoring Well Technical Memorandum are as follows:

• Section 1.0 Introduction – This section describes the purpose and scope of the memo.

• Section 2.0 Program Area Physical Description – This section provides a discussion of the physical

description of the program area, including a discussion of site location, physiography, climate, and

regional geology and hydrogeology.

• Section 3.0 Groundwater Investigation Scope, Results, and Evaluation – This section contains the

scope of work for Phase II groundwater investigations and describes the efforts and results of the

current groundwater investigation conducted at the mines.

• Section 4.0 Mine-Specific Conceptual Hydrogeologic Models – This section discusses the specific

characteristics and features of the Enoch Valley, Henry, and Ballard Mines and provides an overview

of the conceptual hydrogeologic model for each site.
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• Section 5.0 Monitoring Well Installation Rationale and Scope of Work – This section describes the

rationale and scope of work for additional Phase II investigations to be conducted, including well

installations and groundwater sampling. The rationale provided incorporates the results of the

groundwater investigations in relation with the site-specific hydrogeologic conceptual models,

described in Section 4.0.

• Section 6.0 Field Methods – This section describes the field methods in support of the proposed work.

• Section 7.0 Laboratory Analyses – This section describes the proposed analytical work.

• Section 8.0 Schedule – This section provides the tentative schedule for proposed work.

• Section 9.0 References – This section contains the references to citations in the text.
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2.0 PROGRAM AREA PHYSICAL DESCRIPTION

This section provides a discussion of the physical description of the program area, including a discussion

of site location, physiography, climate, and regional geology and hydrogeology.

2.1 LOCATION

The Enoch Valley, Henry and Ballard Mines are located in Caribou County in southeastern Idaho. Enoch

Valley Mine (EVM), operated by the Monsanto Company (P4 Production) from 1989 to 2004, is located

in T6S, R43E, approximately 19 miles northeast of Soda Springs, Idaho. Henry Mine was operated by

the Monsanto Company from 1969 to 1989 and is located in T6S, R42/43E, to the southeast of the town

of Henry, Idaho. The Ballard Mine is a historic phosphate mine that was operated by the Monsanto

Company from 1951 to 1969 and is located in T7S, R42/43E. The locations and topography of the

vicinity of these mine sites are shown on Drawing 1, Site Location Map.

2.2 CLIMATE

The climate of southeastern Idaho is semi-arid with hot summers and cold winters. The climate is

strongly influenced by topography, which in turn influences wind patterns, temperature and precipitation.

North trending mountain ranges in the region create a natural barrier for water-saturated Pacific air

masses. The rain shadow effect causes the Snake River Plain region to be semi-arid with a middle-

latitude steppe climate. A National Weather Service station at Conda, Idaho, located four miles northeast

of the P4 Production Plant in Soda Springs, reports approximately 19 inches of precipitation annually.

Precipitation during the colder months is generally in the form of snow, while precipitation during the

summer is primarily associated with localized, orographic thunderstorms.

2.3 PHYSIOGRAPHY AND SURFACE WATER DRAINAGE

The study area lies within the northern region of the Basin and Range Physiographic province, which is

characterized by north- and northwest-trending mountain ranges and valleys in this area. Elevations in

the area range from approximately 6,150 feet above mean sea level (AMSL) near the Blackfoot Reservoir

and approximately 6,400 feet AMSL in the valleys, to approximately 6,900 feet AMSL at Henry and

Ballard Mines and 7,700 feet AMSL at Enoch Valley Mine. Local relief of 1,000 to 1,500 feet is

common in the area. Henry and Enoch Valley Mines are oriented along the slopes of two adjacent ridges,

the Wooley Range and Rasmussen Ridge, respectively, which are separated by Enoch and Rasmussen

Valleys. Long Valley is located to the west of Henry Mine and to the north of Ballard Mine, which is

comprised of several pits in the Fox Hills. Wooley Valley lies to the east of the Fox Hills and Ballard

Mine (Drawing 1).

Stream baseflow originates from springs in the mountain and valley areas. There are several small to

medium size springs in the program area, typically located in the alluvial valleys or at the break in slope

on the ridges. These springs are discharge points for groundwater systems that range from isolated

alluvial aquifers to intermediate flow paths from sedimentary formations. Many headwater streams at

higher elevations only flow during snowmelt runoff, but others are fed by large perennial springs.

The program area is drained by tributaries to the Blackfoot and Little Blackfoot Rivers, which flow into

the Blackfoot Reservoir. From the Reservoir, the Blackfoot River flows northwest to the Snake River.

Surface water from the Henry Mine and northern portions of the Ballard and Enoch Valley Mines drains
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to the north and into the Reservoir via the Little Blackfoot River. Tributaries to the Little Blackfoot River

include Long Valley Creek and Lone Pine Creek. The majority of surface water from Ballard Mine

drains south to the Blackfoot River via small intermittent tributaries and to the east/southeast via Wooley

Valley Creek (intermittent flow). Surface water from the southern portion of Enoch Valley Mine drains

to Rasmussen and Angus Creeks that flow south to the Blackfoot River and into the Blackfoot Reservoir.

Some of the above-mentioned creeks and streams are not officially named, but rather have been given

designations (in some cases, local names are used) for the purpose of these site investigations.

2.4 REGIONAL GEOLOGY

The geology of the Basin and Range Province is characterized by linear, north-trending, fault-bounded

ranges and basins formed by extensional tectonism. This extensional tectonism overprints an earlier

period of compressional tectonics that included major overthrusting associated with the Bannock Thrust

Zone, which resulted in synclinal-anticlinal folds and some faulting during the Upper Cretaceous and

Paleocene periods. The extensional Basin and Range block faulting has occurred since the Oligocene

period with differential subsidence and uplift occurring mostly with normal faulting, resulting in the

current major valleys and ridges.

The principal stratigraphic units in the program area range in age from Mississippian to Quaternary and

are described in Table 2.1, Generalized Stratigraphy of the Program Area.

Ranges in southeastern Idaho are generally composed of deformed Paleozoic and Mesozoic sedimentary

rocks, including thick marine clastic units, cherts and limestones. The valleys are largely filled in with

Quaternary alluvium and colluvium that overlie Pleistocene basalt flows in some places. Thick rhyolite

flows of the Snake River Plain region and rhyolite domes south of the Blackfoot Reservoir comprise most

of the remaining volcanic sequences in the region.

Massive accumulations of marine sediment occurred during the Paleozoic era over a large area of eastern

Idaho, southwestern Montana, and northern Utah. During Permian time the Phosphoria Formation was

deposited, creating the western phosphate field which includes the southeastern Idaho phosphate resource

area. The Phosphoria Formation includes four members: the Meade Peak Phosphatic Shale, Rex Chert,

Cherty Shale, and Retort Phosphatic Shale. (The Retort Shale is not present in the program area.) The

Meade Peak member, which ranges in thickness from about 55 to 200 feet, is the source of most of the

extracted phosphate ore. This is the oldest member of the Phosphoria Formation and is typically overlain

by either the Rex Chert or the Cherty Shale. The Retort member is discontinuous and is found in the

north and eastern parts of the region (USGS and USFS, 1977).

Other significant sedimentary units in the area include the Triassic Dinwoody Formation, which is made

up of upper and lower units consisting of limestone, siltstone and shale layers. The lower Dinwoody

Formation is directly above the Phosphoria units in stratigraphic section. The upper and lower units are

often separated by a distinct layer of Woodside Shale. The Meade Peak member of the Phosphoria

Formation is underlain by the upper unit of the Wells Formation, which consists of sandstone interbedded

with limestone and dolomite. In some locations, the Grandeur Limestone of the Park City Formation is

present above the Wells and is usually considered part of the Wells Formation for mapping purposes.

Regional geologic mapping of the program area was conducted in 1927 by the U.S. Geological Survey

(USGS) (Mansfield, et al., 1927). Mine features within the program are included on the regional geologic

map presented as Drawing 3. Field observations and boring logs, at the local scale, have been used in

updating the mine-specific conceptual hydrogeologic models, cross-section drawings, and in determining
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locations of proposed wells. Discrepancy between Drawing 3 and other drawings and field observation

may exist. Efforts to update all drawings are on-going.

2.5 WATER RESOURCES

Water resource uses in the program area include municipal supplies, industrial use, power generation,

irrigation, stock watering, recreational use, wildlife use, and cold-water biota use. Groundwater use in the

program area is dependent on several variables including population and land use, availability and quality

of surface water and availability and quality of groundwater. In the more remote regions, groundwater

use is generally limited to livestock watering. In the valleys surrounding the mined areas, groundwater is

primarily used for livestock watering, limited domestic use, and mine site water-supply. Mine site uses

include domestic use at the Degerstrom/Enoch Valley Mine Office and Shop building, dust abatement,

and washing equipment. In the vicinity of Soda Springs, groundwater is used for municipal supplies,

irrigation, industrial uses and domestic supplies. The Soda Springs municipal water-supply comes

primarily from Formation Creek and Ledger Creek that are natural springs located northeast of town.

2.6 REGIONAL HYDROGEOLOGY

Groundwater in the region can be divided into shallow groundwater within basin-fill alluvium and

shallow to intermediate groundwater flow systems in sedimentary bedrock units. Table 2.1 and Table 2.2

provide descriptions of stratigraphy and lithologic permeability of geologic units within the study area.

2.6.1 Alluvial Groundwater Systems

Alluvium and colluvium up to 150 feet thick in the valleys is recharged by direct precipitation and

shallow flow from the topographic ridges. Alluvial groundwater systems interact directly with

streamflow along the valleys, acting alternately as a source of recharge and discharge to the streams at

different locations. Where the bedrock sedimentary units contact alluvium, groundwater will similarly

move between the bedrock and alluvium depending on the hydraulic characteristics of the units and the

hydraulic gradients at different locations. Due to this interaction, the alluvial groundwater is generally

present as unconfined and the water table surface and groundwater flow mirrors surface topography and

surface water flow directions.

2.6.2 Bedrock Groundwater Systems

Recharge to the bedrock units generally occurs within the topographically high ridges and flows

downward, typically along the dip of the geologic beds. Groundwater flow through bedrock units is

controlled by several factors including the hydraulic properties of the units (i.e., horizontal and vertical

hydraulic conductivities) and hydraulic gradients, the aerial extent, thickness and orientation of the

geologic units, as well as structural controls such as folding, fracturing and faulting. Fracturing of

bedrock rock units (especially chert and limestone) has the potential to create significant secondary

hydraulic conductivity in an otherwise low-conductivity unit.

Major and minor fault zones can have a significant impact on groundwater flow paths either by acting as a

conduit to flow (typical of normal faulting) or as a barrier to flow (more typical of thrust faults); however

it is possible that a fault will have little or no effect on groundwater flow depending on site-specific

conditions. At the conceptual level, faults are generally assumed to alter groundwater flow patterns by

either acting as flow barriers or as flow conduits. This is a common hydrogeologic condition and is

evidenced in the region by the occurrence of springs along or near fault traces.
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No field data has been obtained for faults specific to P4 Production mine sites. However, there exists

field observation data to support the hypothesis that the geologic discontinuity formed by a fault creates

anisotropic conditions where flow across the fault is much less than flow along the fault.

The Thaynes, Dinwoody, Phosphoria, and Wells Formations are the principal sedimentary formations in

the program area through which groundwater flow may occur. Hydrogeologic research conducted in the

area indicates the following regarding potential bedrock groundwater systems in the area:

• The Thaynes and Dinwoody Formations typically support intermediate groundwater flow systems

(Ralston et al., 1977; Ralston et al., 1980).

• The Phosphoria Formation does not support any major groundwater flow systems; however, the

Rex Chert member may transmit groundwater, where locally fractured, enough to have moderate

hydraulic conductivity (Ralston et al., 1977; Ralston et al., 1980). The main ore-bearing unit of

the Phosphoria formation, the Meade Peak Phosphatic Shale, is relatively impermeable due to

low vertical hydraulic conductivity (McGregor, 1993; Ralston et al., 1980). Research throughout

the Western Phosphate Field in Idaho has shown that the Meade Peak Member does not support

significant ground water flow, particularly when flow is directed across bedding.

• The Wells Formation supports a regional groundwater system (Ralston et al., 1977; Ralston et al.,

1980). The Wells Formation has the highest hydraulic conductivity compared to the other

bedrock units in the region (BLM, 1999).

In general, the flow systems in the Thaynes and Dinwoody formations are separated from the lower Wells

Formation by the low hydraulic conductivity of the Phosphoria formation (in particular the Meade Peak

member). This causes the upper flow systems in the Thaynes and/or Dinwoody Formations to be local in

extent while the lower flow system in the Wells Formation may be more regional.

A spring survey was conducted of the southeast Idaho phosphate field to gain evidence of the potential

groundwater system(s) (Winter, 1980; Ralston et al., 1980). The study was conducted by Tom Brooks

and reported in a 1982 University of Idaho thesis “Hydrology of the Proposed North Henry Mine,

Southeaster Idaho”. A review of this thesis will be conducted during Activity 3b-8—Review of Available

Hydrogeologic Information efforts. The study included analysis of data from 16 wells and five stream

station on the Little Blackfoot River. A total of 88 springs were identified in the survey. The provenance

of 53 springs was determined by comparing stream flows to water levels in wells. The study concluded

that 42 springs flowed from the Thaynes or Dinwoody Formations at an average discharge rate of 25

gallons per minute (gpm); eight springs flowed from the Wells formation at the highest average rate of

130 gpm; and the Phosphoria Formation supported the fewest springs (three). This spring survey

provides evidence of the types and extent of typical flow systems in each of the bedrock units. Many of

these springs are a source of perennial flow for surface water streams in the region.
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2.7 SELENIUM RELEASE

Selenium is the main constituent of concern that is being released at the program mine sites, as well as

other historic mine sites within the resource area. Elevated selenium concentrations have been observed

in samples of waste rock, in vegetation growing on the dumps, and in surface water stock ponds at the

mines (which include the pit ponds and runoff control ponds constructed in, on or adjacent to waste rock

dumps). The Meade Peak member of the Phosphoria Formation is the source of produced phosphate ore.

Concentrations of selenium in the Meade Peak member are higher than typical concentrations found in

other marine sedimentary rocks. Phosphate ore (phosphorite) was stockpiled at the mine sites prior to

transport to the processing plant near Soda Springs. Available information regarding stockpiled ore,

including location, size, and duration will be gathered as part of Activity 3b-8—Review of Available

Hydrogeologic Information. This information will be used to evaluate the potential for ore stockpile to be

a source of selenium release at the mine sites. Waste rock mostly consists of carbonate rock, mudstone

and shales of the surrounding Phosphoria Formation. Selenium concentrations in these waste materials

have been reported as being 100 to 1,000 times greater than the averages in continental crust (USGS and

USFS, 1977).

Waste rock is disposed of as backfill to open pits or in large waste rock dumps located at each mine site;

it is the weathering of this material that contributes most to the mobilization of selenium to waters. Direct

precipitation falling onto the dumps or infiltrating snowmelt result in weathering and oxidizing the waste

rock and leaching selenium into the water. This selenium-rich water may be transported via one or more

potential pathways: (1) surficial runoff over the dumps, (2) shallow interflow through the uppermost

layers of the dumps (3) direct infiltration into the dumps under both unsaturated and saturated flow

conditions. Water traveling as surface runoff or shallow interflow may be transported quickly to the

surface water system or may infiltrate to groundwater. Water infiltrating through waste rock may emerge

as seeps or be transported directly to the groundwater systems. Groundwater flow paths range from

shallow interflow at the near-surface, to intermediate flow paths, to more regional groundwater flow

pathways. The potential groundwater transport pathways at the mine sites are the focus of this study.
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3.0 GROUNDWATER INVESTIGATION SCOPE, RESULTS, AND EVALUATION

The following sections describe the efforts and results of the groundwater investigation that is being

conducted to investigate potential impacts to groundwater as a result of mining activities at Enoch Valley

Mine, Henry Mine and Ballard Mine. The investigation of the mines has been conducted in three parts: a

regional investigation funded by the Idaho Mining Association (1997-2002); interim surface water and

sediment sampling effort (2002-2003); and mine-specific site investigations (2004-present). The State

took authority for the regional investigation in August 2000.

The scope of these investigations focused on accumulating, evaluating, and summarizing existing

geologic and hydrogeologic information, and also included sampling of existing wells, seeps, springs, and

headwater streams. Information derived from the investigations has been used to update the mine-

specific conceptual hydrogeologic models presented in Section 4.0 and support the rationale for the

installation of several new monitoring wells at each mine as presented in Section 5.0.

Measurements whose values are known only to be above or below a threshold are called "censored" data

in the statistical literature. In environmental studies, censored data are commonly encountered as values

below a detection limit. Called "less-thans" or "nondetects," these low values for constituents, such as

trace metals, are known inexactly (Helsel, 2005).

MWH uses the phrase "detection limit" (DL) to denote a method-specific performance parameter.

Sample-specific deviations from the method--e.g., sample dilution, small sample size, detections of an

analyte in a blank--may result in a lower level of analytical performance in a given sample. Because such

sample-specific deviations do not alter the performance of the method, but rather the performance of the

analysis for the specific sample in question, MWH uses the phrase "reporting limit" (RL) to denote the

value at which a given datum is censored. In most instances the DL and RL will be identical. In some

instances the RL will be greater than the DL.

In a blank, a sample containing a zero concentration of the analyte in question, the analytical result should

ideally be 0. Due to random errors associated with even the best forms of sampling and analysis, repeated

measurements of a blank should ideally be normally distributed with a mean of 0. When a sample

contains a trace amount of analyte, the analytical results will behave similar to those of a blank, and for a

normal distribution with a mean of zero, half the results will be negative. While negative concentrations

do not exist in the environment, they do exist as noise in laboratory analytical results. Inclusion of both

censored and uncensored data sets allows for the examination of sample values that otherwise may be

hidden or lost due to detection or reporting limits, while keeping in mind that very low uncensored

values--those near zero--are uncertain and must be evaluated only within the context of the overall data

set (Rettmann, 2003).
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The following activities were proposed to be completed during the Phase I groundwater investigation.

Sections 3.1 and 3.2 provides discussion of these efforts. The Phase I investigation was outlined in the P4

Production Southeast Idaho Mine-Specific Selenium Program 2004 Comprehensive Site Investigation

Final Work Plans for Ballard, Henry and Enoch Valley Mines (MWH, March 2004) (2004 SI Work Plan).

These activities fell within Task 3—Geology and Groundwater Investigation, Subtask 3a—Phase I

Investigation of the SI Work Plans.

Activity 3a-1—Review of Available Hydrogeologic Information

Activity 3a-2—Well Inventory

Activity 3a-3—Spring and seep survey

Activity 3a-4—Spring and dump seep flow characterization

Activity 3a-5—Sampling existing mine and domestic wells, springs, and seeps

Activity 3a-6—Revise conceptual hydrogeological model

The following activities are proposed to be completed during the Phase II groundwater investigation.

Some of the activities were proposed in the Final 2005 Phase II Supplemental SI Work Plan (MWH,

April 2005) (Phase II Groundwater Work Plan) and have been completed. Additional activities have been

incorporated into this to satisfy groundwater investigation data needs. The Phase II Groundwater Work

Plan was an addendum to the P4 Production Southeast Idaho Mine-Specific Selenium Program 2004

Comprehensive Site Investigation Final Work Plans for Ballard, Henry and Enoch Valley Mines (MWH,

March 2004) (2004 SI Work Plan). The activites listed below fall within Task 3—Geology and

Groundwater Investigation, Subtask 3b—Phase II Investigation of the SI Work Plans.

Activity 3b-1—Aerial mapping of Ballard Mine

Refer to Section 3.2.2.

Activity 3b-2—Focused investigation of existing wells
Refer to Section 3.2.5.

Activity 3b-3—Existing well sampling and groundwater level monitoring
Following new well installation all monitoring wells, including existing monitoring wells, will be

sampled. Low stress sampling techniques will be used where possible. Low flow sampling may not be

possible in existing wells if dedicated pumps are already installed, or if the required sampling equipment

cannot access the well. Samples will be analyzed for the parameters listed in Table 7.1, Groundwater

Monitoring Analytes (Section 7.1). In addition to the groundwater parameters that are typically analyzed,

these groundwater samples may also be analyzed for the speciated selenium compounds, selenate and

selenite.

Activity 3b-4—Revise conceptual hydrogeologic site model

A conceptual hydrogeologic site model was presented in the 2004 SI Work Plan. The updated mine-

specific models are presented in this memorandum in Section 4.0.

Activity 3b-5—Preparation of a technical memorandum for monitoring well installations

This Monitoring Well Installation Technical Memorandum) is presented in fulfillment of Activity 3b-5.

Activity 3b-6—Water Balance

This activity is scheduled to be completed in 2007. Please refer to Section 3.2.3 for discussion.

Activity 3b-7—2006 groundwater sampling
Groundwater was sampled in May 2006. The Data Validation Summary has been submitted for Agency

review and approval; once approved, the data will be evaluated.
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Activity 3b-8—Review of Available Hydrogeologic Information

Section 3.2.1 provides discussion of this effort. Continued efforts will include: 1) collection and review

of information regarding excavation and backfilling below the water table; 2) collection and review of

information regarding ore stockpile location and duration of use; 3) updating topographic and geologic

drawings for the mine sites.

Activity 3b-9—Geochemical typing of wells, seeps, and springs

Section 3.1.4 provides discussion of current geochemical typing efforts. This effort will be expanded to

determine the provenance associated with different water types in the monitoring wells, seeps, and

springs.

Activity 3b-10—Spring Flow Characterization

Field efforts for this activity were initiated in 2006. Evaluation of data is scheduled for completion in

2007. Spring flow characterization may be evaluated in conjunction with water-typing data to determine

provenance of springs and seeps.

Activity 3b-11—Groundwater Level Measurements

Groundwater levels in monitoring wells will be monitored to provide information to evaluate seasonal

variances and for predicting gradient and other characteristics of the flow systems. This information may

also be used to produce groundwater elevation maps and in flow or transport modeling. Data loggers may

be used to complete this task.

Discussion of Phase I and Phase II Groundwater Investigation activities is included in Sections 3.1 and

3.2. For reference, current mine pit and waste rock dump locations and sample IDs are listed in Table 3.1.

Current and historical groundwater monitoring sampling locations are given in Table 3.2.
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Table 3.1

Mine Pit and Waste Rock Inventory

Mine Type Name ID

Mine Pit Enoch Valley Mine North Pit MMP045

Enoch Valley Mine South Dump MWD091
Enoch

Valley

Mine
Waste-Rock Dump

Enoch Valley Mine North Dump MWD092

Henry Mine North Pit MMP041

Henry Pit #1 MMP042

Henry Pit #2 MMP043
Mine Pit

Henry Mine South Pit MMP044

Henry Mine North Pit Overburden Dump MWD085

Henry Mine Pit #1 Overburden Dump MWD086

Henry Mine Pit #1 Canyon Fill Dump MWD087

Henry Mine Pit #2 Overburden Dump MWD088

Henry

Mine

Waste-Rock Dump

Henry Mine South Pit Overburden Dump MWD090

Ballard Mine Pit #1 MMP035

Ballard Mine Pit #2 MMP036

Ballard Mine Pit #3 MMP037

Ballard Mine Pit #4 MMP038

Ballard Mine Pit #5 MMP039

Mine Pit

Ballard Mine Pit #6 MMP040

Ballard Mine Pit #1 Overburden Dump #1 MWD080

Ballard Mine Pit #1 Overburden Dump #2 MWD081

Ballard Mine Pit #3 Overburden Dump MWD082

Ballard Mine Pit #4 Overburden Dump MWD083

Ballard Mine Pits #5 and #6 Overburden Dump MWD084

Ballard

Mine

Waste-Rock Dump

Ballard Mine Pit #2 Overburden Dump MWD093
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Table 3.2

Groundwater Monitoring Locations

Mine Feature Name ID Latitude Longitude

School Bus Well MAW001 42 53 15.00 111 26 40.00

Field Well MAW002 42 53 51.00 111 26 42.00

Field Well MAW003 42 53 24.00 111 27 21.60

Field Well MAW004 42 51 57.01 111 29 22.21

Field Well MAW005 42 51 44.32 111 23 08.80

Field Well West MAW006 42 51 59.54 111 30 49.85

Agricultural

Wells

Field Well North MAW007 42 52 30.00 111 29 49.20

House Well MDW001 42 53 24.00 111 27 26.00

House Well MDW002 42 54 18.00 111 26 49.20

ouse Well MDW003 42 52 30.00 111 26 46.00

House Well MDW004 42 49 26.40 111 33 14.40

Cedar Bay RV Park Well MDW005 42 54 32.40 111 31 51.60

Domestic

Wells

House Well MDW006 42 54 43.20 111 28 48.00

Agrium Production Well MPW006 42 51 46.80 111 23 27.60

EVM Shop Well MPW019 42 52 37.40 111 25 16.53
Production

Wells
Degerstrom Well at EVM MPW020 42 53 01.90 111 25 01.57

EVM W Dump Seep MDS025 42 52 12.50 111 24 11.50
Dump Seeps

EVM S Dump Seep MDS026 42 51 48.70 111 23 35.70

Springs Hedin Spring MSG001 42 52 55.90 111 25 42.00

EVM South Pond MSP017 42 52 04.90 111 23 32.00

EVM Keyhole Pond MSP018 42 52 09.80 111 23 52.40

EVM Bat Cave Pond MSP019 42 52 24.50 111 24 05.70

EVM West Pond MSP020 42 52 22.60 111 24 23.70

EVM Stock Pond MSP021 42 52 32.90 111 24 18.50

EVM Tipple Pond MSP022 42 52 39.60 111 25 08.69

EVM Haul Road Pond MSP023 42 52 43.30 111 25 20.40

Ponds

EVM Shop Pond MSP031 42 52 34.40 111 25 11.40

W Rasmussen Creek #1, above Lone Pine

Creek
MST059 42 53 42.39 111 26 15.30

W Rasmussen Creek #2, above Lone Pine

Creek
MST060 42 53 36.35 111 26 19.33

W Rasmussen Creek #3, above Lone Pine

Creek
MST061 42 53 31.92 111 26 23.67

Rasmussen Creek, Headwaters near EVM

Pond
MST136 42 52 34.00 111 25 03.00

W Pond Creek Headwaters, below W Pond MST144 42 52 13.50 111 24 18.10

E Fork Rasmussen Creek Headwaters MST269 42 52 18.10 111 23 41.69

W Fork Rasmussen Creek Above

Rasmussen Creek
MST274 42 51 31.40 111 23 34.80

Enoch

Valley

Mine

Streams

N Fork Lone Pine Creek Above E Fork

Lone Pine Creek
MST275 42 51 56.70 111 25 15.60

(b) 
(6)(b) (6)

(b) (6)
(b) (6)

(b) (6)
(b) (6)

(b) 
(6)

(b) (6)
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Table 3.2 continued

Groundwater Monitoring Locations

Mine Feature Name ID Latitude Longitude

Henry North Pit Well S MMW003 42 53 50.50 111 29 24.80Monitoring

Wells Henry North Pit Well N MMW004 42 54 07.70 111 29 46.50

Henry South Pit Well MPW022 42 52 03.50 111 27 28.40Production

Wells Henry Center Pit Well MPW023 42 52 17.70 111 27 47.20

S Pit Overburden Dump Seep MDS016 42 51 40.20 111 26 48.40Dump

Seeps S Pit Overburden Limestone Drain MDS022 42 51 58.60 111 27 05.90

Springs Taylor Spring MSG002 42 52 02.90 111 27 03.00

HM Henry Pond MSP014 42 52 18.20 111 27 43.20

HM Smith Pond MSP015 42 53 13.00 111 28 43.00

HM Center Henry Pond MSP016 42 53 24.80 111 28 54.80
Ponds

HM South Pit Pond MSP055 42 51 35.37 111 27 05.63

Lone Pine Creek above W Fork Lone Pine

Creek
MST058 42 51 54.10 111 26 24.30

W Fork Lone Pine Creek Above Tributary MST064 42 51 54.10 111 26 30.20

E Fork Lone Pine Creek Below Wooley

Valley Mine
MST226 42 51 42.27 111 25 55.16

Tributary Above W Fork Lone Pine Creek MST276 42 51 53.50 111 26 29.10

Henry

Mine

Streams

Lone Pine Creek, Spring Fed Tributary MST277 42 51 54.10 111 29 05.60
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Table 3.2 continued

Groundwater Monitoring Locations

Ballard Pit East Well MMW001 42 49 36.39 111 29 03.32Monitoring

Wells Ballard Pit West Well MMW002 42 49 35.40 111 29 23.60

Pit #2 Upper Dump Seep MDS030 42 49 43.00 111 29 22.00

Pit #2 Lower Dump Seep S MDS031 42 49 43.00 111 29 25.00

Pit #2 Lower Dump Seep N MDS032 42 49 46.30 111 29 23.50

Dump

Seeps

Goat Seep MDS033 42 49 51.00 111 29 26.00

Garden Hose Spring MSG003 42 49 40.90 111 29 19.00

Holmgren Spring MSG004 42 49 16.80 111 28 09.20

Cattle Spring MSG005 42 49 21.20 111 27 59.30
Springs

SE Spring MSG006 42 49 42.60 111 27 59.00

BM Dredge Pond MSP010 42 49 57.10 111 29 46.20

BM Upper Elk Pond MSP011 42 49 22.70 111 28 52.30

BM Lower Elk Pond MSP012 42 49 38.93 111 28 51.20

BM Northeast Pond MSP013 42 50 06.70 111 28 27.30

BM Pit #4 Stock Pond MSP059 42 49 11.40 111 28 56.80

Ponds

BM Pit #6 Pond MSP062 42 49 36.10 111 28 42.00

Ballard Creek, Headwaters MST067 42 49 22.70 111 29 38.10

W Fork Ballard Creek, Headwaters MST068 42 49 27.00 111 29 37.90

Short Creek, Below BM MST069 42 49 11.23 111 29 19.75

N Fork Wooley Valley Creek, Above BM MST093 42 50 23.60 111 28 34.50

Spring Fed Tributary #1 Above N Fork

Wooley Valley Creek Below BM
MST094 42 49 55.70 111 28 09.60

Spring Fed Tributary #2 Above N Fork

Wooley Valley Creek Below BM
MST095 42 49 39.00 111 28 05.00

Ballard

Mine

Headwater

Streams

Spring Fed Tributary #3 Above N Fork

Wooley Valley Creek Below BM
MST096 42 49 29.30 111 27 43.80

Notes:

Dump Seep, Spring, Pond, and Headwater Stream stations are sampled as part of the groundwater investigation and are used to evaluate both

surface water and groundwater quality, however all surface water locations are regulated as surface water.
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3.1 GROUNDWATER INVESTIGATION SAMPLING EFFORTS

3.1.1 Domestic and Agricultural Well Sampling

A well inventory was conducted to identify all domestic and agricultural wells within an

approximately 3-mile radius of the mines. Information was obtained from bore logs filed with

IDWR regarding the construction of the wells and geologic units encountered. Existing mine

wells and domestic and agricultural wells identified in the well survey were sampled in 2004.

The locations of these stations are shown in Drawings 2 and 3. Analytical data for all stations

and sampling events are provided in Appendices B, C, and D. For reference, a comparison of the

filtered and unfiltered results for one sampling event has been included in Table 3.3. As potential

receptor points, these samples were analyzed for total metals concentrations and compared to the

State of Idaho Groundwater Quality Rule. As presented in these tables, only one agricultural

well, MAW005, exceeded the Idaho Groundwater Quality Rule for zinc. This windmill-driven

well is steel cased and was not adequately purged prior to sampling; therefore, it is likely that the

zinc concentration reflects water in the casing in contact with the steel pipe. This well will not be

sampled in the future without adequate purging in adherence to the QAPP. As presented in

Figure 1, total selenium concentration in all the wells was consistently below the Idaho

groundwater quality standard for drinking water by an order of magnitude or more. Boring logs

and well completion diagrams were filed with IDWR for some of these locations, and are

included in Appendix F and summarized in Table 5.1.

3.1.2 Existing Well Sampling

All production and monitoring wells at the mines have been sampled. The locations of the wells

are shown on Drawings 2, 3, and 10. All analytical data for each sampling event are provided in

Appendices B, C, and D. Bore logs and well completion diagrams were filed with IDWR for

some of these locations and are included in Appendix F and summarized in Table 5.1. A

comparison of data from filtered and unfiltered sample data is included as Table 3.3.

As presented in Figures 2 and 3, no elevated total selenium concentrations have been detected in

Enoch Valley Mine or Henry Mine wells. At Ballard Mine, elevated total selenium was detected

in monitoring well MMW001. This well is on the east side of the West Ballard Pit MMP035. As

indicated by cross-section H-H’ on Drawing 11, the well is drilled through the phosphoria

formation and into the Wells Formation. Well MMW001 may not be properly sealed through the

phosphoria formation. Also, high turbidity was observed during sampling of well MMW002,

located on the west side of West Ballard Pit MMP035. An effort to clean and rehabilitate well

MMW002 was conducted in fall 2006 but was not successful. Replacement wells have been

proposed for both MMW001 and MMW002.
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3.1.3 Seep, Spring, and Headwater Stream Sampling

As indicated in Table 4.1, seeps, springs, and headwater streams may act as groundwater

monitoring locations. Results of such stations (groundwater expressed at the earth’s surface via

springs, seeps, or headwater streams) will be used to evaluate both surface water and groundwater

quality. The term “surface-expressed groundwater” is used for a descriptive purpose only,

describing stations that will be sampled for both the surface water and the groundwater analyte

lists, and our use of the phrase is not meant to have any regulatory significance. The locations of

these stations are shown in Drawings 2, 3, and 10. Analytical data for all stations and sampling

events are provided in Appendices B, C, and D. As presented in Figure 2, elevated total selenium

concentrations have been detected at EVM in the south dump seep MDS026 and the headwater

stream MST144. At Henry Mine no elevated total selenium concentrations have been detected in

any of the surrounding seeps, springs, or headwater streams as shown in Figure 3. As presented

in Figure 4, elevated total selenium concentrations have been detected at Ballard Mine in seeps

MDS030, MDS031, MDS032, and MDS033; springs MSG003 and MSG006; headwater streams

MST067, MST069, MST095, and MST096.

3.1.4 Geochemical Typing of Wells, Seeps, and Springs

An analysis of the major ion concentrations from existing groundwater analytical data has been

performed using 2004 groundwater data to evaluate whether water-typing may be used to

characterize/identify groundwater flow systems in the vicinity of the mines. Piper diagrams and

associated major ion charge balance calculations are included in Appendix E. In general, most

groundwater wells fall within the range of calcium-bicarbonate waters. Notably, domestic wells

MDW002 and MDW006 and monitoring wells MMW003 and MMW004, located near mapped

basalt flows, contained higher contribution of chloride, sodium, and potassium. Also, Agrium

production wells MPW006 and Enoch Valley Mine well MPW020 trended toward calcium-

sulfate waters. Springs and dump seeps, where no elevated total selenium concentration was

observed,were characterized as calcium-bicarbonate, while springs and seeps at Ballard and

Enoch Valley, with elevated total selenium concentration, (i.e., MST069, MSG006, MDS030-

MDS033) and EVM (MDS025 and MDS026) are more generally characterized as calcium-sulfate

waters. Further investigation into this topic will be conducted in Activity 3b-9.

3.2 GROUNDWATER INVESTIGATION NON-SAMPLING EFFORTS

3.2.1 Review of Available Hydrogeologic Information

The review included gathering geologic and cross-sections maps, existing mine maps, and verbal

accounts from mine geologists with regard to faults and water bearing zones encountered during

mining activities. Information obtained from P4 Production’s archived files and from a literature

review was compiled to prepare geologic maps and cross-sections of areas of interest, as

presented in this document. Additional geologic mapping and information specific to the historic

mine sites (specifically Henry and Ballard Mines) was gathered from archived files. Pre- and

post-mining topographic maps were found for Henry Mine and were digitized to produce cross-

sections included in this report. Also, geologic mapping and cross-sections for Ballard Mine

were used. All information has been used to further develop the hydrogeologic conceptual

models presented in Section 4.0.
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3.2.2 Aerial Mapping of Ballard Mine

It was determined that recent topographic information for Ballard Mine was not available;

therefore, aerial photography and topographic mapping of Ballard Mine was completed in 2005.

This map is incorporated into this document as Drawing 10.

3.2.3 Water balance

This task was listed as Subtask 4a, Section 4.4.1 under Task 4: Soil Investigation in the final site

investigation work plans. This task has not been completed and is currently underway. It has

been included in this technical memorandum because it will provide information relevant to the

groundwater investigation.

A water balance will be developed for the site using regional and local climatic data and site-

specific information, as available. The water balance will focus on the waste rock piles at the

mines. Components of the water balance will include average annual precipitation, estimates of

evaporation and transpiration, as appropriate, and estimates of runoff and seepage based on the

characteristics of the waste rock piles. The water balance will be semi-quantitative and will

utilize site data as available.

3.2.4 Spring flow characterization

Due to a low spring runoff event, analysis of recession of flow from the springs was not

completed during the Phase I investigation. Flow data collection for this task was completed

during the 2006 field season. Evaluation of the data will be completed in 2007.

3.2.5 Investigation of Existing Wells

Existing Well Log Compilation and Search: Existing well logs were obtained from Idaho

Department of Water Resources (IDWR) for several domestic and agricultural wells in the

valleys surrounding the mines. These logs are compiled in Appendix F and summarized in Table

5.1. Additional information concerning the construction of wells MAW008, MMW003,

MMW004, MPW006, and MPW023 was pursued in 2005. Based on discussions with the

landowner, it was determined that MAW008, located at a farmhouse in a field west of Ballard

Mine, was a shallow, hand-dug well in alluvial material. It was determined that the well

MPW006 (Agrium production well) consists of two wells that are connected in series to the

pumping system. Logs for both these wells (MPW006N and MPW006S) were located and are

included in Appendix F. The logs indicate that the wells are 390 and 650 feet deep, respectively,

and are drilled into alluvium, mudstone, shale and sandstone/limestone (likely Dinwoody

Formation). Well logs for MMW003, MMW004 and MPW023 could not be found.

Downhole Camera Investigation: Downhole camera videos were produced for wells:

MMW001, MMW002, MMW003, MMW004, MMW005, and MPW023. Downhole video of

well MAW008 was proposed in the Phase II work plan; however recently obtained information

revealed the well to be a shallow hand-dug well and not conducive to sampling, therefore, a

downhole camera video was not produced. Wells MMW001, MMW002 and MMW005 are cased

with PVC, and the purpose of the camera was to verify well condition, total depths, and screened

intervals. Wells MMW003, MMW004, and MPW023 are constructed of steel casing at the

surface. The quality of the downhole camera images was variable based on water clarity. In

some of the wells, particularly MMW003 and MMW004, the presence of yellowish-colored
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flocculent floating in the water column obscured the view of the boring walls. In MPW023,

entrained sediment blurred the view.

Camera logging of MMW001 and MMW002 confirmed that the wells were in good condition and

depths and screened intervals were consistent with their respective well logs. The camera log of

MMW005, located adjacent to the Little Blackfoot River, indicated one open interval in the PVC

casing from 16 to 17.5 feet depth, and a total depth of 30 feet bgs. Wells MMW003, MMW004,

and MPW023 are constructed of steel casing near the surface and continue as open boreholes to

their total depths. Well MMW003 contains approximately 25 feet of steel surface casing and has

a total depth of 138 feet. Fractured bedrock was visible from approximately 35 feet to the bottom

of the borehole, and yellowish-colored flocculent was visible through much of the open interval.

Well MMW004 appears to contain steel casing to its total depth of 77 feet, and also contained

significant amounts of yellowish-colored flocculent on the casing walls. Well MPW023 contains

approximately 160 feet of steel surface casing and continues as an open borehole to a total depth

of 310 feet. Light-colored, fractured rock was visible from 160 feet to the bottom of the boring.

3.2.6 Groundwater Level Measurements

Groundwater levels were obtained periodically during 2004 and 2005 field seasons. These data

are presented in Table 3.4 below. Water level measurements were not acquired for the existing

Enoch Valley Mine groundwater monitoring wells MPW019 and MPW020 or from the Agrium

wells MPW006N and MPW006S. These wells have pumps set in them that do not allow access.

Effort will be made to obtain water level data from these locations in the future. Water level

data-logging equipment may also be employed at existing and proposed wells throughout the

investigation.

Wells will be surveyed to obtain accurate elevations so that water level data can be used to

determine gradient, model flow paths, and other hydrogeologic modeling. This effort is included

as Activity 3b-11.

Table 3.4

2004 and 2005 Water Levels in Groundwater Wells (Feet Below Top of Casing)

2004 2005Well Name
Well ID

May October May June July October

Ballard Pit Well East MMW001 292.96 292.3 289.60 285.22 284.41 287.82

Ballard Pit Well West MMW002 225.14 226.55 227.30 227.10 225.56 224.05

Henry North Pit Monitoring Well S MMW003 12.23 51.2 10.82 9.95 12.71 NM

Henry North Pit Monitoring Well N MMW004 48.93 55.25 45.30 41.55 39.89 45.21

Henry South Pit Dewatering Well MPW022 NM 77.55 77.53 74.00 74.65 76.34

NM-Not Measured
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4.0 MINE-SPECIFIC CONCEPTUAL HYDROGEOLOGIC MODELS

Conceptual hydrogeologic models have been developed for Enoch Valley Mine, Henry Mine, and Ballard

Mine. The models use geologic, hydrogeologic, and sampling information to identify potential shallow

and deep groundwater flow paths that may be affected at the mine sites. These models will be updated, as

indicated by Activity 3b-4, when additional information is gathered and evaluated. A matrix of potential

sources, the groundwater flow paths emanating from each, and how they are evaluated is given in Table

4.1. Groundwater monitoring stations include dump seeps, springs, headwater streams, and existing and

proposed wells within the vicinity of the mines. Results of such stations (groundwater expressed at the

earth’s surface via springs, seeps, or headwater streams) will be used to evaluate both surface water and

groundwater quality. The term “surface-expressed groundwater” is used for descriptive purpose only,

describing stations that will be sampled for both the surface water and the groundwater analyte lists. The

phrase is not meant to have any regulatory significance. These locations are shown on Drawings 2 and 3.

4.1 ENOCH VALLEY MINE

4.1.1 Enoch Valley Mine Site History and Description

The Enoch Valley Mine (EVM) began operation in 1989 and was recently mined out in 2004. The mine

lease area is approximately 3½ miles long by ½ mile wide and consists of three federal phosphate leases

and two State of Idaho leases. It includes 55 acres owned by P4 Production, 838 acres administered by

the Idaho Department of Lands (IDL), and 582 acres of US Forest Service (USFS) land as shown in

Drawing 2.

The EVM mine plan called for mining to progress from the north and south ends of the property towards

the center. Mining began at the north end of the property in 1989. In the Spring of 2000, the active north

and south mine pits were finally joined near the middle of the lease (MMP045). At the end of 2001, the

total output of phosphate ore was 14.6 million dry net tons (DNT). Phosphate ore removed from Enoch

Valley Mine produced approximately 1.2 million tons annually. Active mining was completed at EVM in

2004.

The North and South Dumps are the two main waste rock dumps at EVM (MWD091 and MWD092).

Both dumps contain cherty shales and some black shales. The term “black shales” is a descriptive term

used to describe one or more of the individual members (Cherty Shale, Rex Chert, and Meade Peak) of

the Phosphoria Formation. The EVM North Dump (MWD092) completely backfills approximately 60%

of the north pit (MMP045). This area covers approximately 93 acres and is completely reclaimed. The

remaining 40% of the north pit (at the southern end) has been partially backfilled. The South Dump

(MWD091) has been almost completely reclaimed and covers approximately 308 acres. The total volume

of waste rock at EVM was 51.5 million bank cubic yards as of December 31, 2001. Evaluation of

excavation and backfill below the water table will be addressed in Activity 3b-8—Review of Available

Hydrogeologic Information.

4.1.2 Enoch Valley Mine Site Geology

The topography and site layout of the EVM is shown on Drawing 2. Topography of the EVM site is

dominated by the long, low ridgeline of Rasmussen Ridge, which trends northwest to southeast. On the

west side of Rasmussen Ridge lays Enoch and Rasmussen Valleys. These valleys drain surface water

north to the Little Blackfoot River (via Lone Pine Creek) and south to the Blackfoot River (via
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Rasmussen and Angus Creek), respectively. Elevations range from about 6,600 feet to over 7,000 ft

AMSL. The phosphate outcrops and pits are located along the west slope of the ridge.

Surficial regional geology of Enoch Valley Mine is presented on Drawing 3. Regional geologic mapping

of the program area was conducted in 1927 by the U.S. Geological Survey (USGS) (Mansfield, et al.,

1927). Mine features within the program area are included on the regional geologic map presented as

Drawing 3. Field observations and boring logs, at the local scale, have been used in updating the mine-

specific conceptual hydrogeologic models, cross-section drawings, and in determining locations of

proposed wells. Discrepancy between Drawing 3 and other drawings and field observation may exist.

Efforts to update all drawings are on-going.

The geology shown is pre-mining and pits and waste rock dumps are drawn in their representative

locations. A conceptual cross-section A-A� through this area is shown on Drawing 4, Conceptual

Geologic Cross Sections of Enoch Valley, Henry and Ballard Mines. As shown on these drawings,

Rasmussen Ridge is composed of bedrock units folded within the Snowdrift Anticline. The Meade Peak

member (phosphate ore deposit) outcrops along the west ridge of the anticline and dips to the west,

parallel to the ridge slope. The other members of the Phosphoria Formation lie adjacent to this layer and

outcrop below the Meade Peak along the ridge. The Wells Formation outcrops and forms the top of

Rasmussen Ridge. The Enoch Valley Fault runs parallel to the strike of the anticline and through the

Wells Formation just above the Meade Peak outcrop. This normal fault shifted the block of Wells

Formation on the northeast above the units on the southwest side of the fault. There is no field evidence

that ground water discharge occurs along the trace of the Enoch Valley Fault in the vicinity of the mine.

Rasmussen and Enoch Valleys are composed of the Dinwoody and Thaynes Formation, overlain by

Quaternary alluvium/colluvium and basalt in areas.

Outlines of the pits and waste rock dumps are shown in plan view in Drawing 3 and conceptually in

cross-section on Drawing 4. As shown on these drawings, the EVM pit (MMP045) is oriented along the

outcrop of the Meade Peak Member of the Phosphoria Formation. The majority of the pit ends in the

Phosphoria Formation with exception of portions of the eastern flank, which is excavated to contact with

the Wells Formation. The North Dump (MWD092) is partially backfilled into the pit and extends north

onto Dinwoody Formation and alluvium above Enoch Valley. The South Dump (MWD091) is backfilled

into the pit onto the Phosphoria and Wells Formations, and extends south and west on Dinwoody

Formation and alluvium/colluvium of Rasmussen Valley.

4.1.3 Enoch Valley Mine Conceptual Hydrogeologic Model

Potential groundwater flow paths at EVM are discussed below. These flow paths are controlled by

several factors including site topography, hydrogeologic properties of bedrock units, and site geology and

structure. The postulated alluvial groundwater flow paths emanating from the EVM area are listed in

Table 4.1 and presented in plan view on Drawing 3 Conceptual alluvial and deep groundwater flow paths

are shown in cross-section on Drawing 4.

At the EVM site, the ridge top, above the pits, consists primarily of Wells Formation that has a relatively

high hydraulic conductivity. Therefore, a significant portion of precipitation and/or snowmelt onto the

ridges will infiltrate into the area underlain by Wells Formation to recharge the regional aquifer

associated with this formation. Because the mine pits are located near the tops of the ridges, and because

of significant infiltration into the Wells Formation above, only a relatively small amount of runoff is

predicted to flow to the backfilled pits. No runoff has been observed running to the pits and/or waste rock

dumps during storm events in the past. Therefore, the main source of water to the waste rock dumps and

backfilled pits consists of direct precipitation and snowmelt. As a result, a relatively limited amount of

water is expected to infiltrate through the backfilled EVM mine pits or waste rock dumps.
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As shown in Drawing 3, the footprint of the mine pits is mostly located on Phosphoria Formation.

Therefore, water infiltrating the backfilled waste rock to the contact with the Phosphoria Formation will

be confined by the low transmissivity which is characteristic of these units. The extremely low vertical

hydraulic conductivity, particularly of the lower Meade Peak member, impedes the transport of water to

the underlying Wells Formation. Therefore, water contacting the Phosphoria Formation via infiltration

will generally flow above the Phosphoria and into the Dinwoody or Thaynes Formations and eventually

into alluvium of the valleys. In the high-walls of the pits that have been excavated into the Wells

Formation, a potential pathway exists for infiltrating water to enter the Wells Formation directly. Due to

the relatively higher horizontal (parallel to beds) versus vertical (perpendicular to beds) hydraulic

conductivity of sedimentary units, the groundwater flow would be directed generally parallel to bedding

and down structural dip within the Wells Formation. The strike of the Wells Formation near the mine is

northwest-southeast with a dip to the southwest.

Substantial portions of the EVM waste rock dumps have been placed directly on the Dinwoody Formation

and alluvium of the valleys. These formations have moderate to high hydraulic conductivity and

reportedly support intermediate groundwater flow systems. The relatively shallow flow paths through

these units will be intermediate in distance and will exchange flow with overlying alluvium and interact

directly with surface water. Water flowing within these units will generally follow the surficial drainages

and alluvial channels of Lone Pine Creek to the north and Rasmussen Creek to the south.

In conclusion, water being transported from and through the EVM waste rock dumps will flow into the

Dinwoody Formation and the alluvial deposits within the valleys. Shallow flow from the EVM North

Dump (MWD092) will generally move northwest toward Lone Pine Creek and flow from the South EVM

Waste Rock Dump (MWD091) will generally be directed southeast toward East Fork Rasmussen Creek

and southwest toward Rasmussen Creek, as shown in Drawing 3. There is also some potential for water

to move through the backfilled pits and enter the Wells Formation, and flow southwest, down structural

dip.

4.2 HENRY MINE

4.2.1 Henry Mine Site History and Description

The Henry Mine, operated by the Monsanto Company from 1969 to 1989, is located in T6S and R42/43E,

approximately one mile southeast of the town of Henry, Idaho. The Henry Mine lease area is

approximately five-miles long and one-half-mile wide. It includes 840 acres owned by P4 Production, 40

acres administered by the BLM, and 1,200 acres administered by the Idaho Department of Lands (IDL).

Of these 2,080 acres, 1,000 were disturbed during mining operations, and 680 acres have successfully

been reclaimed to date. The remaining un-reclaimed areas include mine pits and portions of the haul

road. The Henry Mine plan called for five mine panels or pits along five miles of phosphate outcrop. Pits

I and II were the site of the initial mining, Pit III was the South Henry Continuation, Pit IV was the Center

Henry Continuation, and Pit V was the North Henry Continuation (Lee, 2001). The two middle panels at

Henry Mine were mined separately, but ultimately joined during mining. The designation of MWD089 as

an individual dump was discontinued because during mining, the materials in MWD086 and MWD089

were intermixed from their sources. Therefore the two waste rock dumps are considered to be one

continuous dump, designated WDR086.

Phosphate ore removed from Henry Mine was estimated to be one million tons annually during the active

mining phase (Lee, 2001), for a total estimate of 18 million tons during the active mining phase. Mining

operations were completed at the North Pit (MMP041) in October 1989 (Lee, 2001). Final reclamation
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was completed in 1990 and reclamation bonds were relinquished in December of 1993 and November

1995. The volume of waste rock at Henry Mine is approximately 99.6 million bank cubic yards. There

are five waste rock dumps (MWD085, MWD086, MWD087, MWD088, and MWD090) associated with

these pits (MMP041, MMP042, MMP043, and MMP044) at the site. The surface area of the existing

waste rock dumps is estimated at 620 acres. Evaluation of excavation and backfill below the water table

as well as a synopsis of the Master’s Thesis describing the hydrogeology of Henry Mine (Brooks, 1982)

and several additional student research projects throughout the program area will be addressed in Activity

3b-8—Review of Available Hydrogeologic Information.

4.2.2 Henry Mine Site Geology

Topography of Henry Mine, shown in Drawing 2, is dominated by the northwest-southeast trending

ridgeline of the Wooley Range. Near the north end of the lease, the Little Blackfoot River cuts across the

property and flows northwest into the Blackfoot Reservoir. All surface water from the mine area

eventually flows to the Little Blackfoot River via intermittent flow through Long Valley Creek on the

west side of the mine area or Lone Pine Creek on the east side, or directly to the Little Blackfoot.

Elevations at the site range from 6,200 to 6,800 ft AMSL. Mine pits were developed along the eastern

side of this steeply-sloping ridgeline and are located along a five-mile stretch of Phosphoria outcrop. The

waste rock dumps are located to the east of the mine pits with exception of the Henry Mine Canyon Fill

Dump MWD087, which is located to the west of the center pit.

Surficial regional geology of Henry Mine is presented on Drawing 3. Regional geologic mapping of the

program area was conducted in 1927 by the U.S. Geological Survey (USGS) (Mansfield, et al., 1927).

Mine features within the program area are included on the regional geologic map presented as Drawing 3.

Field observations and boring logs, at the local scale, have been used in updating the mine-specific

conceptual hydrogeologic models, cross-section drawings, and in determining locations of proposed

wells. Discrepancy between Drawing 3 and other drawings and field observation may exist. Efforts to

update all drawings are on-going.

A representative cross-section B-B� is presented in Drawing 4. As shown, the Wells Formation makes up

the top of the western ridge of the Wooley Range (west and above the mine pits) and continues in outcrop

to the west into Long Valley. In places, alluvium and basalt flows have been deposited over the older

bedrock units of Wells Formation, specifically in the valley through which the Little Blackfoot River

divides North Henry Mine from Center Henry Mine. The Meade Peak Member outcrops along the east

flank of the western ridgeline of the Wooley Range and dips to the east. Adjacent members of the

Phosphoria Formation outcrop further down the ridge below the Meade Peak unit, and some older

alluvium has been deposited within a mid-ridge valley. At the southern end of Center Henry Mine, a

relict alluvial channel drains west into Long Valley.

Outlines of the pits and waste rock dumps are shown in plan view in Drawing 3 and conceptually in

cross-section on Drawing 4. The geology shown is pre-mining and pits and waste rock dumps are drawn

in their representative locations. As indicated in the drawings, the mine pits are oriented along the Meade

Peak member outcrops. The center pit (MMP042) is backfilled with waste rock deposited on Phosphoria

Formation on the east side and Wells Formation on the west side. However, portions of the Henry Mine

Dumps are located on alluvium in the mid-ridge valley and on the adjacent Dinwoody Formation. Also,

portions of the Henry Mine North Dump (MWD085) and Henry Mine Canyon Fill Dump (MWD087) are

located on Wells Formation above Long Valley.

It is generally not possible to completely mine out the extent of the Phosphoria Formation. The

Phosphoria Formation is a continuous geologic strata that extends to great depths and over large areas.

The depth of mining is limited by economics, not the absence of the Phosphoria Formation, and only in
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very rare geologic conditions due to faulting and/or folding would it be possible to mine out a pit so that

no Phosphoria would remain in a pit. As mining advances deeper, the pit must extend outward to provide

stable pit out-slopes; therefore, more non-ore waste rock must be mined to reach the ore. Eventually, it

becomes cost prohibitive to extract ore and mining in the particular location is terminated.

4.2.3 Henry Mine Conceptual Hydrogeologic Model

Similar to the characteristics of EVM, described above, the Wells Formation outcrops at the topographic

ridge top, above the mine pits. Due to infiltration into the Wells Formation above, only a relatively small

amount of runoff is predicted to flow to the backfilled pits. No runoff has been observed running to the

pits and/or waste piles during storm events in the past. Therefore the main source of water to the waste

rock dumps and backfilled pits is of direct precipitation and snowmelt. As a result, a relatively limited

amount of water is expected to infiltrate through the backfilled Henry mine pits or waste rock dumps.

Similar to EVM, much of the footprint of the Henry mine pits and waste rock dumps are located on

Phosphoria Formation which, due to the extremely low vertical hydraulic conductivity of the units,

impedes the transport of water to the underlying Wells Formation. Therefore, water contacting the

Phosphoria Formation via infiltration will generally flow above the Phosphoria and into the Dinwoody or

Thaynes Formations and eventually into alluvium of the valleys. However, water may enter the Wells

Formation through the high-walls of the pits that have been excavated into the Wells Formation and from

the North Henry Dump (MWD085) and the Henry Mine Canyon Fill Dump (MWD087). Due to the

relatively higher horizontal (parallel to beds) versus vertical (perpendicular to beds) hydraulic

conductivity of sedimentary units, the groundwater flow would be directed generally parallel to bedding

and down structural dip within the Wells Formation. The Wells Formation in the vicinity of the Henry

Mine strikes northwest – southeast with a dip to the northeast. Water recharging the Wells Formation

would follow flow paths controlled locally by formation strike and dip and on a larger scale by the

regional flow to the west.

Henry Mine Pit #1 Waste rock dump (MWD086) on the eastern side of the center pit, and the south dump

(MWD090) are placed mostly on alluvium with some on Dinwoody Formation in the mid-ridge valley.

Water that infiltrates or runs off these waste rock dumps will enter this shallow groundwater flow system.

These flow paths will be intermediate in distance and will exchange flow with overlying alluvium and

interact directly with surface water. Water flowing within these units will generally follow the surficial

drainages and alluvial channels north toward the basalt that is present along the Little Blackfoot River and

northeast toward Lone Pine Creek.

In conclusion, the most significant flow path for groundwater being transported at Henry Mine is from the

waste rock dumps into the Quaternary alluvial deposits within the valleys. Shallow flow from these

dumps will generally move north toward the Little Blackfoot and northeast toward Lone Pine Creek.

Another potential flow path is via water infiltrating through backfilled pits or waste rock and directly into

the Wells Formation. Water recharging the Wells Formation would follow flow paths controlled locally

by formation strike, northwest-southeast, and dip, northeast and on a larger scale by the regional flow to

the west.
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4.3 BALLARD MINE

4.3.1 Ballard Mine Site History and Description

The Ballard Mine is a historic phosphate mine located in T7S and R42/43E, which was operated by the

Monsanto Company from 1951 to 1969. Ballard Mine was originally leased to the J.R. Simplot Company

in December 1948. Simplot never developed the lease and in 1951 the Simplot Company assigned the

lease to the Monsanto Chemical Company. A second Ballard Mine federal lease was issued to Monsanto

in July 1955 to include additional phosphate ore deposits. During the 18 years of production (1951 -

1969), approximately 10.4 million dry net tons of phosphate rock were mined and removed from the two

federal leases. The Ballard Mine lease areas combined are approximately 1.7 miles long and 1.2 miles

wide. Within this area, approximately 191 acres were mined for phosphate rock, about 317 acres of land

were covered by waste rock dumps and approximately 96 acres were used as service areas for the mine

(Lee, 2001). Conversion of phosphate ore to elemental phosphorus occurred at the P4 Production

Company plant, north of Soda Springs, Idaho. Approximately 20 million bank cubic yards of waste rock

were stripped, and of that amount, two million cubic yards were used to backfill the pits with the

remaining 18 million cubic yards hauled to the dumps (Lee, 2001).

Reclamation had started on the earlier pits even before mining operations were completed. In the 1960s

and early 1970s, the Ballard Mine waste rock dumps were used for experimental plantings for

reclamation. In the early 1980s, a study was conducted by Monsanto on cost-effective reclamation

activities that might be completed at Ballard Mine. Some small projects that included highwall reduction,

spreading of soil, breaking up of hard floors and subsequent plantings were initiated as part of the study.

4.3.2 Ballard Mine Site Geology

Topography of Ballard Mine (Drawing 10) is dominated by moderately-sloped, north-northwest trending

ridges that make up the Fox Hills. Surface water from the northern portions of the Ballard Mine area

flows north to Long Valley Creek towards the Little Blackfoot River. Most of the Ballard Mine area

drains east to Wooley Valley Creek, a tributary of the Blackfoot River, or south/southwest to intermittent

tributaries of the Blackfoot River. Elevations at the site range from 6,400 to 7,100 ft AMSL. The Ballard

Mine site has six distinct open mine pits and six distinct waste rock dumps clustered within the ridges and

side slopes. Unlike the other two mine sites, the layout of the Ballard Mine area is more complicated

because the Phosphoria outcrop is not continuous. Therefore the pits are not located along a continuous

strike of Meade Peak Member, but rather are scattered throughout the hills where the Meade Peak

outcrops are at or near the surface.

Surficial geology at the Ballard Mine is presented on Drawing 10. The geology shown is pre-mining for

features except mine pits and waste rock dumps; outlines of pits and waste rock dumps are drawn in their

respective location and conceptually in cross-section C-C� in Drawing 4. As shown in these drawings, the

Ballard Mine area is cut by several north-northwest trending, sub-parallel normal faults including the Slug

Valley Normal Fault, which is buried near the site through Wooley Valley. These faults have, in several

locations, offset the Phosphoria members and resulted in displacing the Meade Peak member (phosphate

ore deposit) towards or away from the surface. In general, the mine pits reflect the locations where the

Meade Peak is at or near the ground surface. Surface geology in the area generally consists of an outcrop

of Wells Formation (and a small area of the Meade Peak) which has been displaced upwards by two

normal faults. To the west and east of these primary faults, Phosphoria and Dinwoody Formations

outcrop on the side slopes and into the valleys that have been filled with alluvium. Just west of the mine

site, a large basalt flow exists at the surface, covering the underlying geology. The Blackfoot River flows

across this basalt flow just downgradient of the Ballard Mine inflows. To the south is a large outcrop of

Dinwoody Formation on the adjacent ridge.



MWH FEBRUARY 2007

MONITORING WELL INSTALLATION TECHNICAL MEMORANDUM

PHASE II SUPPLEMENTAL SI WORK PLAN – GROUNDWATER INVESTIGATION

32

The mine pits at Ballard Mine are located adjacent to and bisecting faults that have displaced the Meade

Peak member towards the ground surface. Waste rock dumps are backfilled into the pits and are

deposited on Phosphoria Formation, Wells Formation, Dinwoody Formation and alluvium in both

Wooley Valley and the valleys to the west.

4.3.3 Ballard Mine Conceptual Hydrogeologic Model

The conceptual groundwater flow paths emanating from Ballard Mine area are discussed below. Similar

to the other mine sites, water entering the ground from the pits and waste rock piles that are located on the

Phosphoria Formation will tend to follow the strike and dip of the formation because of the low hydraulic

conductivity of the unit. The low hydraulic conductivity, both with bedding and across bedding, impedes

the transport of water across the Phosphoria Formation to the underlying Wells Formation. Furthermore,

the extremely low vertical hydraulic conductivity, particularly of the lower Meade Peak member, impedes

the transport of water from above and within the Phosphoria units to the underlying Wells Formation.

The Ballard Mine waste rock dumps are reclaimed and covered with topsoil over much of the dumps,

which may affect water infiltration. Activity 3b-8 includes study of infiltration through waste rock areas.

Information gained will be used to update the mine-specific conceptual hydrogeologic models.

At Ballard Mine portions of the waste rock dumps are located on the Wells Formation. Water draining

through these dumps is capable of moving into the Wells Formation. Water recharging the Wells

Formation would follow flow paths controlled locally by formation strike and dip and on a larger scale by

the regional flow to the west. The strike of the Wells Formation is generally north-south with the dip

dependent on location. The waste dumps (MWD080, MWD081) located west of the West Ballard Pit

(MMP035) overlie an eastward dipping section of the Wells Formation (see cross-section C-C� in

Drawing 4). The Middle Ballard Pit (MMP036) overlies a westward dipping section of the Wells

Formation. The East Ballard Pit, MMP040, overlies a structural syncline with dips both to the east and

west.

Portions of all Ballard waste rock dumps are placed on alluvium and Dinwoody Formation on the side

slopes and valleys. Water that infiltrates or runs off these waste rock dumps will enter shallow

groundwater flow systems. The Mead Peak Member of the Phosphoria Formation has very low hydraulic

conductivity but is not impermeable. Very little groundwater is likely to flow from the Dinwoody and

across the Phosphoria Fomation into the Wells Formation. These shallow groundwater flow paths will be

intermediate in distance and will exchange flow with overlying alluvium and interact directly with surface

water. Water flowing within the shallow units will generally follow the surficial drainages and alluvial

channels, specifically toward Wooley Valley Creek to the east, to the Blackfoot River tributaries to the

southwest, or to Long Valley Creek to the northwest.

In conclusion, water originating at Ballard Mine waste rock areas placed on alluvium and Dinwoody

Formation will enter the shallow groundwater flow system within the Quaternary alluvial deposits within

the valleys, with flow to the northwest to Long Valley, to the east to Wooley Valley and to the southwest

to the Blackfoot River. Water recharging the Wells Formation would follow flow paths controlled locally

by formation strike and dip and on a larger scale by the regional flow to the west.
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Table 4.1

Groundwater Flow Fields and Associated Sampling Stations
1

Enoch Valley Mine

Groundwater Monitoring Stations

WellsFlow Direction Headwater

Streams
Seeps Springs

Receptor Monitor

MST059 MDW002

MST060 MAW001Northwest to Lone Pine Creek

MST061

MSG001

MAW002

MMW012

MMW007
Southeast to East Fork Rasmussen Creek MST274 MDS026 MAW005

MMW008

MST136
Southwest to Rasmussen Creek

MST144
MDS025 MMW013

Southwest down structural dip of Wells

Formation from eastern ridge
ND ND ND ND MMW009

Henry Mine

Groundwater Monitoring Stations

Headwater WellsFlow Direction

Streams
Seeps Springs

Receptor Monitor

MST058

MST064 MDS016 MMW010

MST226 MDS022 MMW014
Northeast to Lone Pine Creek

MST276

MSG002 MDW003

Northwest toward Little Blackfoot River in

Basalt
ND ND ND ND MMW019

Northeast down structural dip of Wells

Formation from western ridge
ND ND ND ND MMW011

Ballard Mine

Groundwater Monitoring Stations

Headwater WellsFlow Direction

Streams
Seeps Springs

Receptor Monitor

MST066

MST067 MMW015A

MST068 MMW016A
Southwest to Blackfoot River

MST069

ND ND MAW008

Northwest to Long Valley Creek MST050 ND ND MAW006 MMW017

MST093 MSG004

MST094 MSG005

MST095 MSG006
East to Wooley Valley Creek

MST096

ND ND MMW018

MMW020

MMW021
East/Southeast down structural dip of Wells

Formation near West Ballard Pit (MMP035)
ND ND ND ND

MMW006

ND - Not determined

1. Provenance of headwater streams, seeps, and springs have not been determined.
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5.0 MONITORING WELL INSTALLATION RATIONALE AND SCOPE OF WORK

Monitoring wells will be installed at EVM, Henry Mine, and Ballard Mine in the locations shown on

Drawings 2, 3 and 10. Summaries of the proposed well installations and construction details are presented

at the conclusion of this section in Tables 5.1, 5.2, and 5.3. The purpose and rationale for the proposed

monitoring well locations and targets are described in more detail in the sections below.

This groundwater investigation is being conducted in a phased approach. The information obtained from

the monitoring and installation of these new wells will be used to refine the conceptual model and may

give rise to new data needs as will be addressed in Activity 3b-4—Update of Conceptual Hydrogeologic

Site Model. Additional groundwater investigation needs may warrant installation of additional

monitoring wells.

Descriptions of the field methods that will be used to conduct this scope of work are included in Section

6.0, and laboratory analyses are described in Section 7.0. The scope of work consists of the following

tasks, described in more detail at the end of this section.

5.1 ENOCH VALLEY MINE

As presented in the EVM conceptual hydrogeologic model, the most significant flow path for water being

transported from and through the EVM waste rock dumps is into the alluvial deposits and Dinwoody

Formation within the valleys. Flow from the EVM North Dump (MWD092) will generally move

northwest toward Lone Pine Creek and flow from the South EVM Waste Rock Dump (MWD091) will

generally be directed southeast toward East Fork Rasmussen Creek and southwest toward Rasmussen

Creek, as shown in Drawing 3.

Several groundwater monitoring stations exist within the alluvial flow fields surrounding EVM, as

indicated in Table 3. An additional four new monitoring wells, MMW007, MMW008, MMW012, and

MMW013, will be installed to monitor flows within the alluvium and Dinwoody Formation from the

North and South EVM dumps (MWD091 and MWD092). Soil and rock samples from the well borings,

groundwater sample analytical data, and water quality field parameter measurements from these wells,

will aid in the characterization of groundwater along the shallow flow paths.

Monitoring wells MMW007 and MMW008 will be drilled near the toe and downgradient of the EVM

South Waste Rock Dump (MWD091) and will target shallow groundwater within either the alluvium or

Dinwoody Formation, depending on where groundwater is encountered. These wells will monitor

groundwater flow from the south dump toward the southeast into East Fork Rasmussen Creek. The wells

will be downgradient of dump seep MDS026. Monitor well MMW012 will monitor groundwater flow

from EVM North Dump (MWD092) into the alluvial flow field of Lone Pine Creek. The well will be

upgradient of three headwater stream stations (MST059, MST060 and MST061) and three receptor wells

(MAW001, MAW002, and MDW002) within the valley. Monitor well MMW013 will monitor

groundwater flow from the center portion of the EVM South Dump (MWD091) into the alluvial flow

field of Rasmussen Creek. The well will be downgradient of two headwater stream stations and dump

seep MDS025.

MMW007: This well will be located near the toe of EVM South Waste Rock Dump (MWD091),

near South Dump Seep, MDS026. A conceptual cross-section showing the proposed location is

presented in Drawing 5, Conceptual Cross-Section for Proposed Well Locations MMW007 and

MMW008. The boring may be drilled through approximately 20 feet of waste rock and into
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native alluvium or Dinwoody Formation below. Preferably, MMW007 will be located such that it

will be completed in the alluvium; however, depending on groundwater depth, it may be

completed in the Dinwoody Formation below. Steel surface casing will be installed through the

waste rock (if encountered) and organic soil horizon to isolate the potential seleniferous material

from the lower portions of the borehole during drilling. The well will be screened in the

underlying native formation at first groundwater with sufficient yield to provide water samples

using standard low-stress sampling methods. The total depth of the well is anticipated to be

approximately 100 feet below ground surface (bgs).

MMW008: This well will be located downgradient of the toe of the EVM South Waste Rock

Dump (MWD091), downgradient of dump seep MDS026 and approximately 700 feet southeast

and downgradient of well MMW007. The well will monitor groundwater flow from the south

dump toward the southeast into East Fork Rasmussen Creek. The boring will be drilled in native

alluvium or Dinwoody Formation and the well will be screened in first groundwater with

sufficient yield to provide water samples using standard low-stress sampling methods. It is

anticipated that the well will be drilled approximately 100 feet bgs. It is presumed that surface

topography and the presence of an alluvial channel will dictate groundwater gradient and flow

direction in the unconfined groundwater system from this area. Therefore, there is a high

probability that MMW008 has been sited in the downgradient flow direction from the EVM

South Dump (MWD091) and well MMW007.

MMW012: This well will be located near the western edge of the EVM North Waste Rock

Dump (MWD092). The well will monitor groundwater flow in the Lone Pine Creek alluvial flow

field. The boring will be drilled in native alluvium and screened in first groundwater with

sufficient yield to provide water samples using standard low-stress sampling methods. The depth

is anticipated to be approximately 30 feet bgs.

MMW013: This well will be located in the alluvial flow field of Rasmussen Creek near the

center of the EVM South Waste Rock Dump (MWD091). The well will be downgradient of

dump seep MDS025. The boring will be drilled in native alluvium and screened in first

groundwater with sufficient yield to provide water samples using standard low-stress sampling

methods. The depth is anticipated to be approximately 30 feet bgs.

The conceptual model of EVM suggests that there is also potential for water to move through the

backfilled pits and enter the Wells Formation, flowing primarily down structural dip to the southwest.

Monitor well MMW009 will be installed within an existing production well converting it to a monitoring

well. The well will target the Wells Formation down dip and downgradient of the backfilled EVM Pit

(MMP045) and South Waste Rock Dump (MWD091). A conceptual cross-section, showing this well

location is presented in Drawing 4, Enoch Valley Mine Conceptual Cross-Section A-A’. The well is

described below in more detail.

MMW009: The location for MMW009 was selected for two reasons. First, the site is down dip

and down gradient from mine-impacted areas overlying the Wells Formation. Second, a borehole

exists that can be completed as a monitor well within the upper stratigraphic section of the Wells

Formation.
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It is proposed that well MMW009 be completed by modifying the existing boring of EVM

production well, MPW020, which has most recently been used by Degerstrom for road

maintenance but is currently not in use. The well log, obtained from IDWR records, is included

in Appendix F. Well MPW020 currently consists of 12” steel casing to a depth of 460 feet bgs

and open borehole to 810 feet bgs. The well log indicates Phosphoria Formation to a depth of

720 feet, overlying Wells Formation from 720 feet to the bottom. The driller’s report log

indicates a water-bearing zone in the limestone from 720 –726 feet bgs, and that the boring is

“losing water” at 800-810 feet bgs. It is proposed that the MPW020 boring be converted to a

monitoring well, MMW009, for the Wells Formation by installing 4-inch diameter PVC casing to

approximately 730 feet bgs, and maintaining the open interval from 720 – 725 feet within the

Wells Formation. Geophysical logging of the open borehole will be performed prior to setting

the well to evaluate the signature of the Phosphoria Formation and confirm the contact depth with

the Wells Formation, and potentially to identify and isolate a more specific interval for

monitoring. The well construction details will be modified according to the results of the

logging. The remainder of the MPW020 boring will be sealed by installing a packer above the

open interval, targeted at 720 feet bgs, and sealing the remainder of the borehole with bentonite

slurry to the surface. A well construction diagram for MMW009 is provided in Figure 5,

Proposed Well Construction Diagram for EVM Well MMW009.

5.2 HENRY MINE

As presented in the Henry Mine conceptual hydrogeologic model, the most significant flow path for

groundwater being transported at Henry Mine is from the waste rock dumps into the Quaternary alluvial

deposits within the valleys. Shallow flow from these dumps will generally move north toward the Little

Blackfoot and northeast toward Lone Pine Creek.

Water flowing from North Henry Dump (MWD085) will generally flow southeast and be monitored by

three wells, MMW004, MMW011, and MMW019. The Canyon Fill Dump (MWD087) has a very

limited recharge area on the southwest side of the ridge divide and will have limited infiltration and pore

water flux. This is not considered a significant flow pathway. Flow in the remaining Canyon fill area

will be directed back toward the mine. Other flow paths are being monitored, and this phase of

investigation will also include further evaluation of recently identified thesis work to refine the model at

the Henry mine.

Several groundwater monitoring stations exist within the alluvial flow field of Lone Pine Creek, as

indicated in Table 4.1. All monitoring wells (except those abandoned), including Henry Mine monitoring

well MMW004 will be sampled following new well installation as discussed in Section 5.7. Two

additional new monitoring wells, MMW010 and MMW014, will be installed to monitor flows within the

alluvium from Center Pit #1 Overburden Dump (MWD086) and the South Pit Overburden Dump

(MWD090). One well, MMW019, will be installed to monitor flow in the basalt that is present along the

Little Blackfoot River. The proposed wells are described below in more detail. Soil and rock samples

from the well borings, groundwater sample analytical data, and water quality field parameter

measurements from these wells, will aid in the characterization of groundwater along the shallow flow

path.

MMW010: This well will be drilled near the existing production well, MPW023 and on the

northwestern side of stock pond MSP014. The well will target shallow groundwater within the

alluvium or Dinwoody Formation downgradient of Henry Mine Center Pit Waste Rock Dump

(MWD086). Based on pre-mining topographic maps, the well will be located along a mapped

drainage and associated alluvial channel. The location of this well is shown in plan view with
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post-mining topography on Drawing 6, Geology and Cross Section Location Map for Proposed

Well MMW010 Henry Mine. A conceptual cross-section showing this location is presented in

Drawing 7, Conceptual Cross-Section for Proposed Well Location MMW010 Henry Mine.

The existing well, MPW023, was originally used as a dewatering well during mining and has

most recently been used to fill the adjacent pond for stock watering. Based on the downhole

camera logs, well MPW023 consists of 6” steel casing to a depth of 160 feet bgs, and open

borehole to 310 feet bgs; the water level in the well was at 32 feet bgs, indicating a large saturated

interval. There is no well log for this boring, however, it is presumed based on site geology that

this well is open to the Dinwoody Formation. This well is located in an appropriate location for

monitoring the Center Henry Pit and waste rock (MWD086); however, the open interval is

excessive for use as a monitoring point. Therefore, it is proposed that well MMW010 be installed

in the vicinity of MPW023.

It is anticipated that well MMW010 will be drilled approximately 100 feet bgs, and constructed

with a 20-foot screened interval. It is possible that the well will be located on waste rock, and if

so, the steel surface casing will be installed through the waste rock and underlying organic soil

horizon to isolate these units. Geophysical logging will be performed both in MPW023 and in

the new boring prior to setting the well to evaluate the signature of the Dinwoody Formation and

to confirm the appropriate depth for placing the well screen. The well construction depths in the

new boring will be modified according to the results of the logging.

MMW014: This well will be located near the northeastern edge of the Henry Mine Southern

Waste Rock Dump (MWD090) and monitor groundwater flow in the Lone Pine Creek alluvial

flow field. The well will be downgradient of dump seep MDS022 and spring MSG002. The

boring will be drilled in native alluvium and screened in first groundwater with sufficient yield to

provide water samples using standard low-stress sampling methods. The depth is anticipated to

be approximately 30 feet bgs.

MMW019: This well will be installed on the north side of the Center Pit #2 Overburden Dump

(MWD088) to monitor flow from this dump into the basalt along the Little Blackfoot River. The

boring will be drilled in native alluvium and screened in first groundwater with sufficient yield to

provide water samples using standard low-stress sampling methods. The depth is anticipated to

be approximately 10 feet bgs.

The conceptual model for Henry Mine indicates there is a potential for water to infiltrate through the

backfilled pit (MMP043) or waste rock (MWD088) and enter the Wells Formation. Water moving within

the Wells Formation will follow structural dip to the northeast. Monitor well MMW011 will be installed

to monitor this flow path. The proposed well is described below in more detail.

MMW011. A second well, MMW011, will be installed northwest of the Henry Mine Pit

���������to monitor groundwater within the Wells Formation in a potentially affected flow path

from the backfilled pit. The location of the well is shown in plan view with post-mining

topography on Drawing 8, Geology and Cross Section Location Map for Proposed Well

MMW011 Henry Mine, and a conceptual cross-section showing this location is presented in

Drawing 9, Conceptual Cross-Section for Proposed Well Location MMW011 Henry Mine.

The location for proposed well MMW011 was selected based on the following criteria: 1)

penetrate the uppermost stratigraphic section of the Wells Formation where it is saturated; 2) if

possible, locate the well where waste material or the Phosphoria Formation is not penetrated by

the well before reaching the Wells Formation; and 3) locating the well at a site reasonably
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accessible for a drilling rig. The well was not located high on the ridge (near section B-B’)

because the upper stratigraphic section would not be saturated. The well was not located within

the mine-impacted area or east of the mine because of the desire not to penetrate waste material

or the Phosphoria Formation. The site selected for MMW011 allows sampling of the upper

stratigraphic section of the Wells Formation at a site where groundwater can move along strike

and dip from under the mine-impacted area (pits and waste dumps).

5.3 BALLARD MINE

As discussed in the conceptual hydrogeologic model for Ballard Mine, water originating in the waste rock

areas at Ballard Mine will flow through the Quaternary alluvial deposits within the valleys. Flow from the

eastern overburden areas, MWD082 and MWD084, will generally move east toward Wooley Valley

Creek; flow from overburden areas, MWD081, MWD083, MWD093 will be southwest toward the

Blackfoot River; and flow from overburden area MWD080 will be northwest toward Long Valley Creek.

Several groundwater monitoring stations exist within the alluvial flow fields surrounding Ballard Mine, as

indicated in Table 4.1. An additional four new monitoring wells, MMW15A and MMW16A, MMW017,

and MMW018 will be installed to monitor flows within these alluvial flow fields. Soil and rock samples

from the well borings, groundwater sample analytical data, and water quality field parameter

measurements from these wells, will aid in the characterization of groundwater along the shallow flow

paths.

MMW15A and MMW16A: These wells will be located southwest of overburden dumps

MWD080, MWD081, MWD083 on the southwestern side of Ballard Mine. The wells will be

installed near headwater stream stations MST068 and MST069. Whetstone Associates installed

these wells in fall 2006. Well construction details have not been obtained at this time.

MMW017: This well will be located west of overburden dump MWD080 on the northwestern

side of Ballard Mine. The well will monitor flow in the alluvial flow field of Long Valley Creek.

The boring will be drilled in native alluvium and screened in first groundwater with sufficient

yield to provide water samples using standard low-stress sampling methods. The depth is

anticipated to be approximately 30 feet bgs.

MMW018: This well will be located near an existing intermittent creek channel flowing out of

overburden dump MWD082 on the southeastern side of Ballard Mine. The well will be

upgradient of headwater stream station MST095 and monitor flow in the alluvial flow field of

Wooley Valley Creek. The boring will be drilled in native alluvium and screened in first

groundwater with sufficient yield to provide water samples using standard low-stress sampling

methods. The depth is anticipated to be approximately 30 feet bgs.

At Ballard Mine, the potential flow path through the Wells Formation near the West Ballard Pit

(MMP035) will be further investigated. Water recharging the Wells Formation would follow flow paths

controlled locally by formation strike and dip and on a larger scale by the regional flow to the west. The

strike of the Wells Formation at the Ballard Mine is generally north-south with the dip dependent on

location. The waste dumps located west of the West Ballard Pit overlie an eastward dipping section of

the Wells Formation (see cross-section C-C´ in Drawing 4). The Middle Ballard Pit (MMP036) overlies a

westward dipping section of the Wells Formation. The conceptual model of Ballard Mine suggests there

is potential for water to move through the dumps and enter the Wells Formation. Groundwater flow

likely is in the southern direction following a combination of the structural strike and dip.
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MMW020 and MMW021: Monitor well MMW001, on the east side of West Ballard Pit

(MMP035) and monitor well MMW002, on the west side, will be replaced with wells MMW020

and MMW021, respectively. Monitor well MMW001 is most likely not properly sealed through

the phosphoria formation. Efforts to develop monitor well MMW002 were unsuccessful and the

well continues to be turbid. The new wells will be constructed using 4-inch PVC casing and

completed in the Wells Formation.

Monitor well MMW006 will be installed at the southern end of the west pit, MMP035. The well will

monitor groundwater flow downgradient of proposed wells MMW020 and MMW021, which are also

completed in the Wells Formation. The proposed well is described below in more detail.

MMW006: This well will be drilled on the south end of the Ballard West Pit (MMP035) and

will target groundwater in the upper stratigraphic section of the Wells Formation, similar to

proposed wells MMW020 and MMW021. The location of these wells are shown in plan view

with post-mining topography on Drawing 10, Ballard Mine Detail and Selenium Concentrations,

and conceptual cross-sections showing this location is presented in Drawing 11, Conceptual

Cross-Section for Proposed Well Location MMW006, MMW020 and MMW021 Ballard Mine. As

discussed in Section 3.1.2, with regard to groundwater monitoring, elevated total selenium

concentration was detected in Ballard Mine monitoring well MMW001, screened in Wells

Formation. The proposed well, MMW006, has been sited at the south end of Ballard Mine West

Pit, MMP035, and will be completed at the depth of first water within the Wells Formation. The

total depth of the well is anticipated to be between 300 and 350 feet bgs, based on the well logs

and water levels of MMW001 and MMW002. The well will be constructed using 4-inch PVC

casing with a 20- to 40-foot screen, depending on the water-bearing zones encountered during

drilling. The primary purpose of well, MMW006 is to verify the groundwater flow direction and

assess groundwater conditions downgradient of proposed wells MMW020 and MMW021 which

will replace MMW001 and MMW002. This assumes that groundwater flow in the area is

controlled by a combination of strike and dip and toward topographically lower areas. The

location of the new well will be within the footprint of the pit and surrounded by waste rock;

therefore, potential impact from the waste rock may be expected. However, the

compartmentalized geology at Ballard Mine requires that the new well be placed near the existing

wells (MMW001 and MMW002) to ensure that the wells are hydraulically connected (a possible

fault zone to the south of the West Ballard Pit (MMP035) confines the placement of the new well

to the south).
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5.4 BOREHOLE GEOPHYSICS

Borehole geophysical logging will be performed in all new monitoring well borings and existing wells with

open boreholes. Geophysical logs will likely include natural gamma measurements, induced polarization

(IP), resistivity (R) and self potential (SP) as well as, caliper, water temperature, and water resistivity.

Descriptions of these techniques are provided in Section 6.0, Field Methods. These techniques will be useful

in both existing and new borings for identifying the stratigraphic units and the changes in lithology through

the boring. In particular, the natural gamma log measures variations in the natural radioactivity originating

from changes in concentrations of the trace elements uranium (U) and thorium (Th) as well as changes in

concentration of the major rock forming element potassium (K). Therefore, the gamma log can typically

distinguish between shales and sandstones/limestones due to the low potassium content of most

sandstones/limestones compared to shales. This logging will be useful for distinguishing between the

Phosphoria Formation (shales) and the Wells Formation (limestone/sandstone). Where the stratigraphy of

certain boreholes is generally known (i.e., MPW022, Phosphoria Formation, and MPW020, Phosphoria and

Park City/Wells Formation), the geophysical logs may be used to identify a general signature for the known

units. Geophysical logging of new borings may help identify the stratigraphic units and the variations in

lithology and contacts between units. Specifically:

MPW020/MMW009 – Geophysical logging may identify the contact between the Phosphoria Formation and

the Wells Formation. This logging will also be useful for identifying the general signature of the Phosphoria

and Wells Formations. The Wells Formation will then be screened by the new well, MMW009, and the

overlying Phosphoria Formation will be sealed to the surface.

MPW022 – Geophysical logging may be used to identify the general signature of the Phosphoria Formation.

MPW023 – Geophysical logging may identify the general signature of the Dinwoody Formation, and

possibly identify whether the borehole penetrates the underlying Phosphoria Formation.

MMW003 – Geophysical logging may identify the formations penetrated by the borehole – i.e., whether the

borehole is entirely within basalt and Phosphoria Formation, or whether the Wells Formation is encountered.

MMW006 – Geophysical logging may be used to confirm that this new well boring is within the Wells

Formation.

MMW007 – Geophysical logging may be used to identify the signature within the alluvium or Dinwoody

Formation.

MMW008 – Geophysical logging may be used to identify the signature within the alluvium or Dinwoody

Formation.

MMW010 – Geophysical logging may be used to identify the signature within the alluvium or Dinwoody

Formation.

MMW011 – Geophysical logging may be used to confirm that this new well boring is within the Wells

Formation
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5.5 WELL ABANDONMENT

Up to four wells may be abandoned during monitoring well installation field activities, as discussed below.

The specified monitoring wells will be abandoned in accordance with Idaho Department of Water Resources

(IDWR) rules and regulations (specifically IDAPA 37.03.09.12a).

MMW003: Water level readings indicate that this well may be open to both basalt and Phosphoria

Formation. Specifically, in spring 2004 the water level in the well approximately 11 feet bgs and in fall 2004

the water level in the well was approximately 50 feet bgs. Only dissolved selenium concentration data is

available for this well; however, the dissolved selenium concentration in spring 2004 was 0.005 mg/L while

in fall 2004 it was elevated to 0.058 mg/L. This seasonal change in selenium concentrations may reflect two

separate flow systems. It is proposed that MMW003 be abandoned and replaced with wells MMW019

(basalt) and MMW011 (Wells Fm.).

MMW005: It was determined, based on the downhole camera investigation, that MMW005 is not a useful

groundwater monitoring point and will be abandoned. This well is located within the floodplain of the Little

Blackfoot River near center Henry Mine. Based on the downhole camera investigation, it was determined

that this well was screened from 16 to 17.5 feet bgs, and therefore collects near-surface water during high

water periods. This well does not represent a useful groundwater monitoring point.

MMW001 and MMW002: Monitor well MMW001, on the east side of West Ballard Pit (MMP035) and

monitor well MMW002, on the west side, will be replaced with wells MMW020 and MMW021, respectively.

Monitor well MMW001 is most likely not properly sealed through the phosphoria formation. Efforts to

develop monitor well MMW002 were unsuccessful and the well continues to be turbid. The new wells will

be constructed using 4-inch PVC casing and completed in the Wells Formation.

5.6 AQUIFER MATERIAL TESTING

Aquifer material (soil/rock) samples will be collected from drill cuttings during drilling of new borings. Two

samples from each boring will be sent to the laboratory for chemical analyses. Samples will be selected from

the depth interval where water is first encountered in the borehole, and the sample at the bottom of the

borehole. In the borehole for MMW007, a sample will be collected in native ground just below the contact of

the waste rock (if encountered) and the native surface. Samples will be analyzed for total metals and total

organic carbon. Sample collection procedures are described in Section 6.0 and laboratory testing is detailed

in Section 7.0. The purpose of aquifer material testing is to obtain the concentrations of total metals and total

organic carbon present in the aquifer solids.

5.7 GROUNDWATER MONITORING

Following new well installation all monitoring wells, including existing monitoring wells, will be sampled.

Low stress sampling techniques will be used where possible. Low flow sampling may not be possible in

existing wells if dedicated pumps are already installed, or if the required sampling equipment cannot access

the well. Samples will be analyzed for the parameters listed in Table 7.1, Groundwater Monitoring Analytes

(Section 7.1). In addition to the groundwater parameters that are typically analyzed, these groundwater

samples may also be analyzed for the speciated selenium compounds, selenate and selenite.
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5.9 MONITORING WELL SURVEY DATA

Following installation of the new monitoring wells, the following survey data will be collected by a Licensed

Idaho Surveyor at the sites and placed on the topographic maps.

New/Existing Wells: Horizontal coordinates, elevation of the top of PVC well casing, elevation of the top of

the steel surface casing, and approximate ground surface elevations for the following:

• EVM: MMW007, MMW008, MMW009 (MPW020), MMW012, MMW013, and MPW019

• Henry Mine: MMW003, MMW004, MMW010, MMW011, MMW014, MMW019, MPW022, and

MPW023

• Ballard Mine: MMW001, MMW002, MMW006, MMW15A, MMW16A, MMW017, and MMW018

5.9 SUBMITTALS

The following will be prepared and submitted to IDEQ for distribution to the various regulatory agencies:

• Boring logs and well construction diagrams;

• Geophysical logs;

• Monitoring well abandonment forms;

• Groundwater sample collection forms;

• Groundwater analytical data;

• Soil sampling forms;

• Soil analytical data;

• Survey data;

• Geologic maps and cross sections
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6.0 FIELD METHODS

This well installation work plan consists of drilling, installation, and development of new groundwater

monitoring wells; borehole geophysics; soil and groundwater sampling and analysis; abandonment of existing

groundwater wells; and surveying. The procedures regarding the above listed activities are outlined below,

and standard operating procedures (SOPs) for selected activities are included in Appendix G and H. All

sampling activities conducted for this investigation will be in accordance with Field Sampling Plan (PgmFSP)

and Quality Assurance Plan (PgmQAP), which were submitted to the Agencies for review and approved with

the 2004 SI Work Plan in March 2004.

6.1 DRILLING

A Field Engineer/Geologist will supervise the drilling operations. The Field Engineer/Geologist will maintain

a drill log noting lithology, sampling interval, and other pertinent information. It is anticipated that samples

will be collected approximately every 10 feet (where possible) in the unsaturated zone from the cuttings, or

with a split spoon sampler, if necessary. During drilling in the saturated zone or through rock that cannot be

sampled with a split spoon sampler, the Field Engineer/Geologist will collect samples from the cuttings.

Cuttings are collected for lithologic characterization and analytical testing. All groundwater monitoring wells

installed during this investigation will be permitted through the Idaho Department of Water Resources

(IDWR) and will be constructed according to their guidelines. A more detailed description of drilling

methods is outlined in Appendix G.

6.2 GEOPHYSICAL LOGGING

A subcontractor, to be determined, will conduct Geophysical logging of the boreholes. Borehole geophysical

logging will be performed in all new monitoring well borings and existing wells with open boreholes.

Geophysical logs will likely include natural gamma measurements, induced polarization (IP), resistivity (R)

and self potential (SP), as well as, caliper, water temperature, and water resistivity measurements.

Gamma-ray measurements detect variations in the natural radioactivity originating from changes in

concentrations of the trace elements uranium (U) and thorium (Th) as well as changes in concentration in an

isotope of the major rock forming element potassium (K). Since the concentrations of these naturally

occurring radioelements vary between different rock types, natural gamma-ray logging provides an important

tool for lithologic mapping and stratigraphic correlation. Gamma-ray logs are important for detecting

alteration zones, and for providing information on rock types. For example, in sedimentary rocks, sandstones

can often be easily distinguished from shales due to the low potassium content of the sandstones compared to

the shales. In sedimentary rocks, the potassium isotope is, in general, the principal source of natural gamma

radiation, primarily originating from clay minerals.

The Induced Polarization (IP) tool consists of an assembly of electrodes, usually including a current electrode

and two potential (measurement) electrodes. A square wave current with an 'off' time between positive and

negative parts of the waveform is transmitted (waveforms may be from 1 second to 8 seconds duration).

Potential measurements made at selected times in the waveform can be related to the IP effect (chargeability

of the rocks), the resistivity (R) of the rocks, and to self-potentials (SP) generated in the rocks. The transmitter

is a constant current source located at the surface.
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In time domain IP measurements, the ratio of the secondary voltage measured during the current off-time to

the primary voltage measured during the current on-time is related to the electrical polarizability of the rock

and is called chargeability. A high chargeability response is an indication of the presence of metallic sulfides

and oxides or cation-rich clays.

The electrical resistivity (R) of rocks depends on several factors including the presence of conductive

minerals such as base metal sulfides or oxides and graphite in the rock. Most rocks without these minerals are

usually poor conductors and their resistivities are governed primarily by their porosity, degree of fracturing,

salinity of the pore water, the degree of saturation of the pore spaces, and to a lesser extent by the intrinsic

minerals that constitute the rock. Some alteration processes such as silicification and carbonatization tend to

reduce the porosity and hence increase the resistivity of the rock. In igneous and metamorphic rocks, the

resistivity log is useful mainly in mapping conductive minerals and fracture zones. In sedimentary rocks, the

resistivity log is frequently used in lithologic mapping because changes in lithology are often associated with

changes in porosity.

SP anomalies are mainly an indication of the presence of graphite and/or high concentrations of base metal

sulfides including pyrite. Large self potentials observed within and around sulfide and graphite bodies are

mainly caused by electrochemical processes. Low resistivity anomalies correlating with SP and IP anomalies

are, therefore, good indications of the presence of conductive minerals. SP anomalies can be also generated by

fluid flow in porous media.

Measurement of caliper will provide fracture characteristics in uncased sections. Water temperature can help

in identification of vertical flow within the borehole. Water resistivity might be useful in identification of

different water sources.

6.3 WELL INSTALLATION, ABANDONMENT AND DEVELOPMENT

A Field Engineer/Geologist will monitor all well installation procedures performed by the drilling company

and record dates and times of events. In general, wells will be installed by lowering PVC casing down the

borehole to specified depths. Screened intervals will be dependent on the water bearing units encountered.

The sand pack will be tremied down hole until the depth is a total of 5 to 10 feet above the top of the screened

interval (depending upon the geology and water units encountered). Bentonite pellets will be placed above

the sand pack to form a seal. Bentonite pellets will be used if this zone is below water in the casing;

otherwise, bentonite slurry may be used. The remainder of the annular space will be grouted with bentonite

grout mixture or bentonite slurry. All wells will have steel surface casing to isolate surface material and

organic-rich soil horizons. Surface completions will include a stick-up of approximately 2.5 feet above

ground. All surface casings will be fitted with a locking cap and locked with a P4 Production lock.

Once the wells have been installed, the Field Engineer/Geologist will monitor development performed by a

pump crew. The goal of monitoring well development is to remove fines and drilling fluid residue from the

gravel pack and the natural formation in the vicinity of the screened interval, this will ensure good

communication between the aquifer and the well. The well development process is comprised of: (1)

application of sufficient energy in a monitoring well to create groundwater flow reversals (surging) in and out

of the well and the gravel pack to release and draw fines into the well; and (2) pumping or bailing to draw

drilling fluids out of the borehole and adjacent natural formation along with fines that have been surged into

the well.

Development will be accomplished by surging and bailing/pumping. A bailer will be used to clean out any

fines that have settled on the bottom of the well. Next, a surge block will be used to agitate the water, causing
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it to move in and out of the screen. This will draw in fines from the gravel pack breaking up any bridges that

may have occurred during the placement of the gravel pack. After surging for a few minutes, the bailer will be

lowered again to clean out any fines brought into the casing from surging. This cycle will continue until

minimal fines are being pulled out with the bailer. At this point, a submersible pump will be lowered down

the well. Pumping will begin at a low flow rate and will gradually be increased. The discharge flow rate will

be increased (if possible) until the well is pumping at its maximum yield without draw down beneath the

pump. Pumping will continue until the water is clear of sediment and field parameters are consistent. A more

detailed description of well installation and development is provided in Appendix G.

6.4 AQUIFER MATERIAL TESTING

Aquifer material (soil/rock) samples will be collected from drill cuttings during drilling of new borings.

Samples will be collected for the purpose of archiving from cuttings in composited 10-ft intervals, at changes

in lithology, or more frequently based on field conditions. Material will be collected, double bagged, and

labeled with the boring location and name, depth interval, date and time, project information and sampler

initials. Two samples will be collected from each boring for laboratory analysis. These samples will include

the depth interval where water is first encountered in the borehole, and the sample at the bottom of the

borehole. Samples will be placed on ice and sent to the analytical laboratory for analysis; all other samples

will be archived on site. All soil samples will be collected as described in the 2004 SI Work Plan Quality

Assurance Plan (PgmQAP) that was submitted to the agencies in March 2004.

6.5 GROUNDWATER SAMPLING

6.5.1 Static Water Level Measurement

Measurement of the static water level is performed using a 500-foot electronic water level indicator. The

same measuring point on the casing is used to ensure the measurements are consistent. For MWH field

studies, the wellhead reference point will be at the top of casing (PVC) - north side. Static water level

measurements will be taken in all new wells before sampling, and in surrounding site wells.

6.5.2 Groundwater Sample Collection

Low-stress sampling techniques, in accordance with EPA protocol, will be used for sampling wells, where

possible. Low-stress sampling may not be possible in existing wells if dedicated pumps are already installed,

or if the required sampling equipment cannot access the well. Detailed sampling protocol is included in

Appendix H. The sampling protocol states requirements for water level stabilization and parameter

stabilization. The following parameters are monitored during sample collection: turbidity, dissolved oxygen,

specific conductance, temperature, pH, and ORP/Eh. Bladder pumps for low-stress sampling will be set at

least 20 feet (if possible) below the air-water interface in the well, and pumped through tubing to the surface.

The wells will be purged in accordance with USEPA protocols, such that water from the formation will be

transported from the aquifer to the surface with minimal agitation. Samples will be field-filtered (for

dissolved analysis) using dedicated 0.45 um filters, and bottles will be filled with little headspace remaining.

Groundwater sampling and shipping protocol will be consistent with the 2004 SI Work Plan PgmQAP (March

2004) and according to SOP-NW-5.3, Collection of Groundwater Quality Samples, which is located in

Appendix B of the PgmQAP.

For sample collection for selenium speciation analyses, the sample bottles will be filled with nitrogen gas and

the sampled groundwater will displace the nitrogen gas during filling to reduce contact with the atmosphere
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during this sampling step. Samples will be flash frozen and shipped on dry ice via overnight delivery to the

analytical laboratory for analysis. Additionally, one duplicate sample from each well will be field spiked with

a laboratory-supplied selenite spike to provide quality assurance/quality control evaluation to both field and

laboratory procedures. Also, a second duplicate sample will be preserved with EDTA, which complexes the

dissolved iron in the sample, thereby eliminating the potential for iron to co-precipitate with dissolved

selenium following sampling.
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7.0 LABORATORY ANALYSES

The following sections describe analytical laboratory testing that will be performed on groundwater and solid

samples.

7.1 GROUNDWATER ANALYSES

Table 7.1 presents the groundwater analytes, associated methods, estimated detection limits (EDL), reporting

units, and estimated holding times. ACZ Laboratories will perform all other analyses including dissolved

selenium. ACZ Laboratories will perform all analyses except selenium speciation, which will be analyzed by

Applied Speciation and Consulting. University of Idaho Laboratory will perform the analyses on field

duplicate samples.

ACZ Laboratories, Inc.

30400 Downhill Drive

Steamboat Springs, CO 80487

Phone: (800) 334-5493

University of Idaho

Holm Research Center

2222 W 6
th

St

Moscow, ID 83844

Phone: 208-885-7081

Applied Speciation and Consulting, LLC

953 Industry Drive

Tukwila, WA 98188

Phone: (206)219-3779
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Table 7.1

Groundwater Monitoring Analyses

Parameter Method EDL
Reporting

Units

Holding

Time (days)

alkalinity, total SM2320B 2 mg/L 14

aluminum M200.7 ICP 0.03 mg/L 180

antimony* M200.8 ICP/MS 0.0004 mg/L 180

arsenic* M200.8 ICP/MS 0.0001 mg/L 180

barium* M200.7 ICP 0.0001 mg/L 180

beryllium* M200.7 ICP 0.0001 mg/L 180

boron* M200.7 ICP 0.025 mg/L 180

cadmium M200.8 ICP/MS 0.0001 mg/L 180

calcium M200.7 ICP 0.2 mg/L 180

chloride M300.0 0.5 mg/L 28

chromium* M200.8 ICP/MS 0.0001 mg/L 180

cobalt* M200.7 ICP 0.01 mg/L 180

copper* M200.7 ICP 0.01 mg/L 180

fluoride* M300.0 0.5 mg/L 28

gross alpha* M900.0 2 pCi/L 180

gross beta* M900.0 4 pCi/L 180

hardness Calculation 1.5 mg/L -

iron M200.7 ICP 0.01 mg/L 180

ferrous iron, dissolved (Field) HACH 0.01 mg/L -

ferric iron, dissolved Calculation 0.01 mg/L -

lead* M200.8 ICP/MS 0.0001 mg/L 180

manganese M200.8 ICP/MS 0.0005 mg/L 180

magnesium* M200.7 ICP 0.2 mg/L 180

mercury* M245.1 0.0002 mg/L 28

molybdenum* M200.7 ICP 0.01 mg/L 180

nickel M200.8 ICP/MS 0.0006 mg/L 180

nitrogen (as nitrate and nitrite) M 353.2 0.02 mg/L 28

nitrogen (total Kjedahl) M 351.2 0.1 mg/L 28

orthophosphate M 365.1 0.005 mg/L 28

pH M150.1 0.1 pH -

potassium M200.7 ICP 0.3 mg/L 180

selenium SM3114 B, AA-Hydride 0.001 mg/L 180

selenite IC-ICP/MS 0.01 µg/L 1

selenate IC-ICP/MS 0.01 µg/L 1

silver* M200.7 ICP 0.01 mg/L 180

sodium M200.7 ICP 0.3 mg/L 180

sulfate M300.0 0.5 mg/L 28

thallium* M200.8 ICP/MS 0.0001 mg/L 180

total dissolved solids* M160.1 10 mg/L 7

total suspended solids* M160.2 10 mg/L 7

uranium* M200.8 ICP/MS 0.0001 mg/L 180

vanadium M200.8 ICP/MS 0.0002 mg/L 180

zinc M200.8 ICP/MS 0.002 mg/L 180
* Analytes included as a screening for one groundwater sampling event.

Methods are for media (non-blank) samples. Equipment and field blanks will be analyzed for unfiltered results. For regulatory compliance, all

media samples will be analyzed for unfiltered metals.

EDL – Estimated Detection Limit; the laboratory analytical limit does not reflect possible sample-specific elevation of the reporting limit due

to dilution, contamination or other issues identified during the data validation process.
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7.2 AQUIFER SOLIDS ANALYSES

7.2.1 Total Metals Analyses

Aquifer solid material will be collected during drilling and analyzed for total metals concentrations, paste pH,

and total organic carbon (TOC). Table 7.2, Aquifer Solids Analyses, presents the analyte list with the

associated method, estimated detection limits (EDL), reporting units, and estimated holding times.

Table 7.2

Aquifer Solids Analyses

Parameter Method EDL
Reporting

Units

Holding

Time

paste pH USDA No 60 (21A) 0.01 units

total organic carbon (TOC) ASTM D4129-88 0.02 %

aluminum M3050B / M6010B ICP 3.0 mg/kg 6 months

cadmium M3050B / M6010B ICP 0.5 mg/kg 6 months

chromium M3050B / M6010B ICP 1.0 mg/kg 6 months

iron M3050B / M6010B ICP 1.0 mg/kg 6 months

manganese M3050B / M6010B ICP 0.5 mg/kg 6 months

nickel M3050B / M6010B ICP 1.0 mg/kg 6 months

selenium M3050B / SM3114B 0.1 mg/kg 6 months

vanadium M3050B / M6010B ICP 0.5 mg/kg 6 months

zinc M3050B / M6010B ICP 1.0 mg/kg 6 months
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8.0 SCHEDULE

The following activities will be conducted in support of the groundwater investigation:

2007 Activities

1. New monitoring well installations;

2. Proposed monitoring well abandonment;

3. Survey new and existing monitoring well locations;

4. Groundwater sampling after new well installations;

5. Data submittal – one month after data validation is complete.
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Table 1
Domestic and Agricultural Wells - Unfiltered Results (mg/L)†

Selenium Cadmium Chromium
2004 2004 2004

Well Name  Well ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
MAW001-Avg <0.0010 U NS <0.00020 U NS 0.00087 NS
MAW001 NA NS NA NS NA NS
MAW001-R1 <0.0010 U NS <0.00020 U NS 0.00090 NS
MAW001-R2 <0.0010 U NS <0.00020 U NS 0.0010 NS
MAW001-R3 <0.0010 U NS <0.00020 U NS 0.00070 NS

ld Well MAW002 <0.0010 U NS <0.00020 U NS <0.00020 U NS
Field Well MAW003 <0.0010 U NS 0.00040 NS 0.0044 NS

 Field Well MAW004 <0.0010 U NS <0.00020 U NS 0.00020 NS
Field Well MAW005 <0.0010 U NS 0.0016 NS 0.0048 NS

eld Well West MAW006 NS <0.0010 U NS <0.00020 U NS 0.0031
eld Well North MAW007 NS <0.0010 U NS <0.00010 U NS 0.00070
ouse Well MDW001 <0.0010 U NS <0.00020 U NS 0.00040 NS
House Well MDW002 <0.0010 U NS <0.00020 U NS 0.00060 NS
se Well MDW003 0.0020 NS <0.00020 U NS 0.00070 NS
use Well MDW004 <0.0010 U NS <0.00020 U NS 0.0017 NS

Cedar Bay RV Park Well MDW005 <0.0010 U NS <0.00020 U NS 0.00040 NS
 House Well MDW006 <0.0010 U NS <0.00020 U NS 0.00090 NS

Nickel Vanadium Zinc
2004 2004 2004

Well Name  Well ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
MAW001-Avg <0.0025 U NS 0.00073 NS <0.16 U NS
MAW001 NA NS NA NS NA NS
MAW001-R1 <0.0025 U NS 0.00070 NS <0.16 U NS
MAW001-R2 <0.0025 U NS 0.00090 NS <0.16 U NS
MAW001-R3 <0.0025 U NS NA NS <0.16 U NS

ld Well MAW002 <0.0025 U NS <0.0010 U NS <0.16 U NS
Field Well MAW003 0.0028 NS 0.0070 NS 0.30 NS

 Field Well MAW004 0.0049 NS 0.00070 NS <0.16 U NS
 Field Well MAW005 0.0038 NS 0.0024 NS 21 NS

ld Well West MAW006 NS 0.0049 NS 0.011 NS 0.036
ld Well North MAW007 NS 0.0029 NS 0.00090 NS 0.087
use Well MDW001 <0.0025 U NS 0.00040 NS <0.16 U NS

House Well MDW002 <0.0025 U NS 0.0041 NS <0.16 U NS
ouse Well MDW003 <0.0025 U NS 0.00070 NS <0.16 U NS
House Well MDW004 <0.0025 U NS 0.0018 NS <0.16 U NS

Cedar Bay RV Park Well MDW005 <0.0025 U NS 0.00040 NS <0.16 U NS
 House Well MDW006 <0.0025 U NS 0.0028 NS <0.16 U NS

Total Alkalinity
2004

Well Name  Well ID Spring Flag Fall Flag
MAW001-Avg 170 NS
MAW001 NA NS
MAW001-R1 180 NS
MAW001-R2 180 NS
MAW001-R3 150 NS

eld Well MAW002 250 NS
 Field Well MAW003 110 NS

 Field Well MAW004 700 NS
ll Field Well MAW005 150 NS

ield Well West MAW006 NS 120
eld Well North MAW007 NS 240
ouse Well MDW001 190 NS
 House Well MDW002 150 NS
use Well MDW003 190 NS
ouse Well MDW004 150 NS

Cedar Bay RV Park Well MDW005 460 NS
House Well MDW006 150 NS

Station

Station

Notes:
† All data has been censored at the reporting limit.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator 
method assuming a lognormal distribution of the data.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation 
Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004). 
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation 
process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed

School Bus Well

School Bus Well

Station

School Bus Well
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Table 2
Monitoring and Production Wells - Unfiltered Results - COPC (mg/L)†

Selenium Cadmium
1998a 2005 1998a 2005

Mine Name  ID Spring Flag Fall Flag Fall Flag Spring Flag Fall Flag Fall Flag
Agrium Production Well MPW006 <0.00070 U <0.00070 U NS 0.0021 <0.0020 U NS
EVM Shop Well MPW019 0.00082 <0.00070 U NS <0.0020 U <0.0020 U NS
Degerstrom Well at EVM MPW020 <0.00070 U <0.00070 U NS 0.0033 <0.0020 U NS
Henry North Pit Well S MMW003 NS NS NS NS NS NS

MMW004-Avg NS NS <0.0010 U NS NS <0.083 U
MMW004 NS NS NA NS NS NA
MMW004-R1 NS NS <0.0010 U NS NS <0.050 U
MMW004-R2 NS NS <0.0010 U NS NS <0.10 U
MMW004-R3 NS NS <0.0010 U NS NS <0.10 U

Henry South Pit Well MPW022 NS NS <0.0010 U NS NS <0.10 U
Henry Center Pit Well MPW023 NS NS NS NS NS NS
Ballard Pit East Well MMW001 NS NS 0.069 NS NS <0.050 U
Ballard Pit West Well MMW002 NS NS 0.022 NS NS <0.050 U

Chromium Nickel
2005 1998a 2005

Mine Name  ID Fall Flag Spring Flag Fall Flag Fall Flag
Agrium Production Well MPW006 NS <0.010 U <0.010 U NS
EVM Shop Well MPW019 NS <0.010 U <0.010 U NS
Degerstrom Well at EVM MPW020 NS 0.17 0.12 NS
Henry North Pit Well S MMW003 NS NS NS NS

MMW004-Avg <0.083 U NS NS <0.50 U
MMW004 NA NS NS NA
MMW004-R1 <0.050 U NS NS <0.30 U
MMW004-R2 <0.10 U NS NS <0.60 U
MMW004-R3 <0.10 U NS NS <0.60 U

Henry South Pit Well MPW022 <0.10 U NS NS <0.60 U
Henry Center Pit Well MPW023 NS NS NS NS
Ballard Pit East Well MMW001 <0.050 U NS NS <0.30 U
Ballard Pit West Well MMW002 <0.050 U NS NS <0.30 U

Vanadium Zinc
1998a 2005 1998a 2005

Mine Name  ID Spring Flag Fall Flag Fall Flag Spring Flag Fall Flag Fall Flag
Agrium Production Well MPW006 0.021 0.0077 NS 0.14 0.068 NS
EVM Shop Well MPW019 0.011 <0.0043 U NS 0.051 0.073 NS
Degerstrom Well at EVM MPW020 0.0092 <0.0043 U NS 0.99 0.71 NS
Henry North Pit Well S MMW003 NS NS NS NS NS NS

MMW004-Avg NS NS <0.17 U NS NS 480
MMW004 NS NS NA NS NS NA
MMW004-R1 NS NS <0.10 U NS NS 280
MMW004-R2 NS NS <0.20 U NS NS 620
MMW004-R3 NS NS <0.20 U NS NS 530

Henry South Pit Well MPW022 NS NS <0.20 U NS NS 550
Henry Center Pit Well MPW023 NS NS NS NS NS NS
Ballard Pit East Well MMW001 NS NS <0.10 U NS NS 450
Ballard Pit West Well MMW002 NS NS <0.10 U NS NS 460

Henry North Pit Well NHenry 
Mine

Ballard 
Mine

Notes:
† All data has been censored at the reporting limit.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method 
assuming a lognormal distribution of the data.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines 
for Evaluating Inorganic Analyses (EPA, 2004). 
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Station
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Valley 
Mine
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Table 3
Monitoring and Production Wells - Unfiltered Results - Screening Analytes (mg/L)†

Calcium Iron Magnesium Manganese Nitrate/Nitrite as N
1998a 1998a 2005 1998a 1998a 2005 2005

Mine Name  ID Spring Flag Fall Flag Spring Flag Fall Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Fall Flag Spring Flag Fall Flag
Agrium Production Well MPW006 48 46 0.0046 0.095 NS 17 18 0.28 0.21 NS NS NS
EVM Shop Well MPW019 73 63 0.0073 0.22 NS 9.3 9.0 0.040 0.032 NS 0.060 NS
Degerstrom Well at EVM MPW020 60 59 <0.0015 U 0.089 NS 15 17 0.17 0.11 NS NS NS
Henry North Pit Well S MMW003 NS NS NS NS NS NS NS NS NS NS 0.12 NS

MMW004-Avg NS NS NS NS 0.63 NS NS NS NS <0.43 U 1.4 1.4
MMW004 NS NS NS NS NA NS NS NS NS NA 1.4 NA
MMW004-R1 NS NS NS NS 0.70 NS NS NS NS <0.30 U NA 1.4
MMW004-R2 NS NS NS NS 0.50 NS NS NS NS <0.50 U NA 1.3
MMW004-R3 NS NS NS NS 0.70 NS NS NS NS <0.50 U NA 1.4

Henry South Pit Well MPW022 NS NS NS NS 8.1 NS NS NS NS <0.50 U 0.10 <0.020 U
Henry Center Pit Well MPW023 NS NS NS NS NS NS NS NS NS NS <0.020 U NS
Ballard Pit East Well MMW001 NS NS NS NS <0.24 U NS NS NS NS <0.30 U 0.33 0.69
Ballard Pit West Well MMW002 NS NS NS NS 1.0 NS NS NS NS <0.30 U 0.040 <0.020 U

Ballard 
Mine

Station

Enoch 
Valley 
Mine

Henry 
Mine

Henry North Pit Well N
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Table 3 continued
Monitoring and Production Wells - Unfiltered Results - Screening Analytes (mg/L)†

Potassium Sodium Total Alkalinity
1998a 1998a 1998a 2004 2005

Mine Name  ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
Agrium Production Well MPW006 2.0 1.8 13 14 180 200 160 170 NS NS
EVM Shop Well MPW019 1.4 0.88 6.5 6.2 200 190 220 220 190 NS
Degerstrom Well at EVM MPW020 1.1 1.2 4.7 4.5 160 190 NS 94 NS NS
Henry North Pit Well S MMW003 NS NS NS NS NS NS 120 160 150 NS

MMW004-Avg NS NS NS NS NS NS 140 130 160 170
MMW004 NS NS NS NS NS NS NA 130 160 NA
MMW004-R1 NS NS NS NS NS NS 140 NA NA 170
MMW004-R2 NS NS NS NS NS NS 140 NA NA 170
MMW004-R3 NS NS NS NS NS NS 140 NA NA 170

Henry South Pit Well MPW022 NS NS NS NS NS NS NS 200 180 180
Henry Center Pit Well MPW023 NS NS NS NS NS NS NS 190 180 NS

MMW001-Avg NS NS NS NS NS NS 270 270 240 260
MMW001 NS NS NS NS NS NS 270 NA 240 260
MMW001-R1 NS NS NS NS NS NS NA 270 NA NA
MMW001-R2 NS NS NS NS NS NS NA 270 NA NA
MMW001-R3 NS NS NS NS NS NS NA 270 NA NA
MMW002-Avg NS NS NS NS NS NS 300 310 280 290
MMW002 NS NS NS NS NS NS 300 NA 280 290
MMW002-R1 NS NS NS NS NS NS NA 310 NA NA
MMW002-R2 NS NS NS NS NS NS NA 310 NA NA
MMW002-R3 NS NS NS NS NS NS NA 320 NA NA

Notes:
† All data has been censored at the reporting limit.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance with MWH 
SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled 
NA -  Not Analyzed
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Table 4
Seeps, Springs, and Headwater Streams - Unfiltered Results - COPC (mg/L)†

Selenium
1997a 1998a 2000 2001 2002

Mine Station Name Station ID Fall Flag Spring Flag Fall Flag Spring Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag
EVM W Dump Seep MDS025 NS NS NS NS 0.0026 J <0.0010 U NS Dry NS
EVM S Dump Seep MDS026 NS NS NS NS 0.049 J 0.12 NS 0.020 J NS
Hedin Spring MSG001 NS NS NS NS NS <0.015 U NS 0.0042 J NS
W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS Dry NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS Dry NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS Dry NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS NA NS <0.015 U Dry Dry Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NA NS Dry NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS Dry NS NA NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS <0.015 U 0.0030 <0.0010 UJ NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS Dry NS <0.0010 UJ NS
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS Dry NS Dry NS

MDS022-Avg 0.0011 0.00038 <0.00020 U 0.0060 <0.0010 U <0.0010 U NS <0.0010 UJ NS
MDS022 0.0011 0.00038 <0.00020 U 0.0060 <0.0010 U NA NS <0.0010 UJ NS
MDS022-R1 NA NA NA NA NA <0.0010 U NS NA NS
MDS022-R2 NA NA NA NA NA <0.0010 U NS NA NS
MDS022-R3 NA NA NA NA NA <0.0010 U NS NA NS

Taylor Spring MSG002 NS NS NS NS NS Dry NS Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS NS NS <0.0010 UJ NS
W Fork Lone Pine Creek Above Tributary MST064 NS NS NS NS NS <0.015 U 0.0040 <0.0010 UJ <0.0010 U
E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS <0.0010 U NS <0.0010 U NS Dry NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS NS NS <0.015 U 0.0030 0.0020 J 0.0013
Lone Pine Creek, Spring Fed Tributary MST277 NS NS NS NS NS NS NS NS NS
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS NS NS NS
Garden Hose Spring MSG003 NS NS NS NS 0.44 J 0.47 NS 0.42 J NS
Holmgren Spring MSG004 NS NS NS NS NS NS NS 0.0080 J NS
Cattle Spring MSG005 NS NS NS NS NS NS NS 0.0030 J NS
SE Spring MSG006 NS NS NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS NS NS 0.13 Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS Dry NS Dry NS

MST069-Avg NS NS NS NS NS 0.58 0.49 0.27 J 0.55
MST069 NS NS NS NS NS NA 0.49 0.27 J 0.55
MST069-R1 NS NS NS NS NS 0.57 NA NA NA
MST069-R2 NS NS NS NS NS 0.61 NA NA NA
MST069-R3 NS NS NS NS NS 0.56 NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS <0.0010 U NS Dry NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS NS Dry NS 0.021 Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS NS 0.047 NS 0.16 Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS NS 0.098 NS 0.025 Dry Dry Dry

Station

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

Short Creek, Below BM

S Pit Overburden Limestone Drain
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Table 4 continued
Seeps, Springs, and Headwater Streams - Unfiltered Results - COPC (mg/L)†

Selenium
2003 2004

Mine Station Name Station ID Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS 0.016 Dry
EVM S Dump Seep MDS026 NS NS NS NS NS NS 0.43 0.0060

MSG001-Avg NS NS NS NS NS NS <0.0010 U <0.0010 U
MSG001 NS NS NS NS NS NS <0.0010 U NA
MSG001-R1 NS NS NS NS NS NS NA <0.0010 U
MSG001-R2 NS NS NS NS NS NS NA <0.0010 U
MSG001-R3 NS NS NS NS NS NS NA <0.0010 U

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry 0.037 0.0070 Dry Dry 0.016 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS 0.23 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS 0.0030 <0.0010 U
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS <0.0010 U 0.0080
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS <0.0010 U Dry
S Pit Overburden Limestone Drain MDS022 NS NS NS NS NS NS <0.0010 U <0.0010 U
Taylor Spring MSG002 NS NS NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS <0.0010 U NS NS <0.0010 U <0.0010 U

MST064-Avg <0.0010 U NA 0.0020 0.0057 0.0030 0.0020 0.0020 0.0020
MST064 <0.0010 U NA 0.0020 0.0057 0.0030 0.0020 0.0020 NA
MST064-R1 NA NA NA NA NA NA NA 0.0020
MST064-R2 NA NA NA NA NA NA NA 0.0020
MST064-R3 NA NA NA NA NA NA NA 0.0020

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 0.0023 0.0020 0.0090 0.0030 0.0030 0.0023 0.0030 0.013

MST277-Avg NS NS NS NS NS NS <0.0010 U Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS <0.0010 U Dry
MST277-R2 NS NS NS NS NS NS <0.0010 U Dry
MST277-R3 NS NS NS NS NS NS <0.0010 U Dry

Station
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Table 4 continued
Seeps, Springs, and Headwater Streams - Unfiltered Results - COPC (mg/L)†

Selenium
2003 2004

Mine Station Name Station ID Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 0.52 0.57
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 0.38 0.38
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 0.50 0.29
Goat Seep MDS033 NS NS NS NS NS NS 1.5 Dry
Garden Hose Spring MSG003 NS NS NS NS NS NS 0.47 0.44
Holmgren Spring MSG004 NS NS NS NS NS NS 0.016 0.031

MSG005-Avg NS NS NS NS NS NS 0.0070 0.0040
MSG005 NS NS NS NS NS NS 0.0070 NA
MSG005-R1 NS NS NS NS NS NS NA 0.0040
MSG005-R2 NS NS NS NS NS NS NA 0.0040
MSG005-R3 NS NS NS NS NS NS NA 0.0040

SE Spring MSG006 NS NS NS NS NS NS 0.22 0.28
Ballard Creek, Headwaters MST067 Dry Dry 0.15 0.052 Dry Dry 0.029 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS Dry Dry
Short Creek, Below BM MST069 Dry Dry 0.58 0.47 0.51 0.51 0.60 0.48
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS <0.0010 U Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry Dry 0.0020 Dry Dry Dry 0.023 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 Dry Dry 0.22 0.080 Dry Dry 0.059 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry Dry Dry Dry Dry Dry 0.020 0.027

Notes: 
† All data has been censored at the reporting limit.  
a Data from 1997 and 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1997 and 1998. 
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance 
with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 5
Seeps, Springs, and Headwater Streams - Unfiltered Results  - Screening Analytes (mg/L)†

Mercury Nitrate/Nitrite as N Phosphorus Total Alkalinity
2001 2001 2001 2000 2002 2004

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 <0.00050 U <0.10 U 1.7 NS 150 Dry 180 Dry
EVM S Dump Seep MDS026 <0.00050 U 0.18 J 0.28 NS 310 290 330 300

MSG001-Avg NS NS NS NS 200 190 200 200
MSG001 NS NS NS NS 200 190 200 NA
MSG001-R1 NS NS NS NS NA NA NA 190
MSG001-R2 NS NS NS NS NA NA NA 200
MSG001-R3 NS NS NS NS NA NA NA 200

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS Dry Dry Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS Dry Dry Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS Dry Dry Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS NA 61 Dry 60 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NA Dry Dry 110 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS Dry Dry Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS 150 170 150 180
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS Dry NA 59 630
S Pit Overburden Dump Seep MDS016 NS NS NS NS Dry Dry 270 Dry

MDS022-Avg <0.00050 U <0.10 U 0.22 NS 360 530 410 570
MDS022 <0.00050 U <0.10 U 0.22 NS NA 530 410 570
MDS022-R1 NA NA NA NS 390 NA NA NA
MDS022-R2 NA NA NA NS 340 NA NA NA
MDS022-R3 NA NA NA NS 340 NA NA NA

Taylor Spring MSG002 NS NS NS NS Dry Dry Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS NA 220 310

MST064-Avg NS NS NS NS 240 230 220 250
MST064 NS NS NS NS 240 230 220 NA
MST064-R1 NS NS NS NS NA NA NA 250
MST064-R2 NS NS NS NS NA NA NA 250
MST064-R3 NS NS NS NS NA NA NA 250

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS 87 NA Dry Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS NS 79 210 190 230

MST277-Avg NS NS NS NS NS NS 280 Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS 290 Dry
MST277-R2 NS NS NS NS NS NS 280 Dry
MST277-R3 NS NS NS NS NS NS 280 Dry
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Table 5 continued
Seeps, Springs, and Headwater Streams - Unfiltered Results  - Screening Analytes (mg/L)†

Mercury Nitrate/Nitrite as N Phosphorus Total Alkalinity
2001 2001 2001 2000 2002 2004

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 320 300
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 240 230
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 180 320
Goat Seep MDS033 NS NS NS NS NS NS 290 Dry
Garden Hose Spring MSG003 <0.00050 U 5.0 J 0.031 NS 220 270 280 270
Holmgren Spring MSG004 NS NS NS NS NS 260 230 250

MSG005-Avg NS NS NS NS NS 260 260 270
MSG005 NS NS NS NS NS 260 260 NA
MSG005-R1 NS NS NS NS NS NA NA 280
MSG005-R2 NS NS NS NS NS NA NA 270
MSG005-R3 NS NS NS NS NS NA NA 270

SE Spring MSG006 NS NS NS NS NS NS 230 250
Ballard Creek, Headwaters MST067 NS NS NS NS 240 Dry 250 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS Dry Dry Dry Dry

MST069-Avg NS NS NS NS 180 270 110 300
MST069 NS NS NS NS NA 270 110 300
MST069-R1 NS NS NS NS 220 NA NA NA
MST069-R2 NS NS NS NS 170 NA NA NA
MST069-R3 NS NS NS NS 170 NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS 78 Dry 98 Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS NS Dry 130 Dry 160 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS NS 160 140 Dry 220 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS NS 180 190 Dry 190 230

Ballard 
Mine

Station

Cattle Spring

Short Creek, Below BM

Notes: 
† All data has been censored at the reporting limit.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance with 
MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 6
Ponds - Unfiltered Results  - COPC (mg/L)†

Selenium
1997a 1998a 2003

Name  ID Fall Flag Spring Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag Jan. Flag April Flag May Flag June Flag July Flag Spring Flag
MSP017-Avg 0.0091 NS 0.22 J 0.44 NS 0.021 J NS NS NS NS NS NS 0.52
MSP017 0.0091 NS 0.22 J 0.44 NS 0.021 J NS NS NS NS NS NS NA
MSP017-R1 NA NS NA NA NS NA NS NS NS NS NS NS 0.49
MSP017-R2 NA NS NA NA NS NA NS NS NS NS NS NS 0.53
MSP017-R3 NA NS NA NA NS NA NS NS NS NS NS NS 0.54

EVM Keyhole Pond MSP018 NS NS 0.20 J 0.30 0.13 0.032 J 0.023 0.0020 0.30 0.26 0.19 0.090 0.43
EVM Bat Cave Pond MSP019 0.016 NS 0.025 J 0.025 NS 0.013 J NS NS NS NS NS NS 0.049
EVM West Pond MSP020 0.021 NS 0.037 J 0.16 NS 0.025 J NS NS NS NS NS NS 0.090

MSP021-Avg 0.026 NS 0.11 J 0.15 NS 0.038 J NS NS NS NS NS NS 0.18
MSP021 NA NS 0.11 J NA NS 0.038 J NS NS NS NS NS NS 0.18
MSP021-R1 0.028 NS NA 0.16 NS NA NS NS NS NS NS NS NA
MSP021-R2 0.025 NS NA 0.14 NS NA NS NS NS NS NS NS NA
MSP021-R2-D 0.025 NS NA NA NS NA NS NS NS NS NS NS NA
MSP021-R3 0.025 NS NA 0.14 NS NA NS NS NS NS NS NS NA

EVM Tipple Pond MSP022 0.071 NS 0.040 J 0.043 NS 0.029 J NS NS NS NS NS NS 0.041
EVM Haul Road Pond MSP023 0.0022 NS 0.024 J 0.037 NS 0.069 J NS NS NS NS NS NS 0.041
EVM Shop Pond MSP031 0.0051 NS 0.0025 J <0.015 U NS 0.012 J NS NS NS NS NS NS <0.0010 U
HM Henry Pond MSP014 0.0067 NS 0.0042 J 0.035 NS 0.0020 J NS NS NS NS NS NS 0.035

MSP015-Avg 0.042 NS 0.13 J 0.36 NS 0.088 J NS NS NS NS NS NS 0.15
MSP015 NA NS 0.13 J 0.36 NS 0.088 J NS NS NS NS NS NS 0.15
MSP015-R1 0.044 NS NA NA NA NA NA NS NS NS NS NS NA
MSP015-R2 0.041 NS NA NA NA NA NA NS NS NS NS NS NA
MSP015-R2-D 0.041 NS NA NA NA NA NA NS NS NS NS NS NA
MSP015-R3 0.041 NS NA NA NA NA NA NS NS NS NS NS NA
MSP016-Avg 0.025 NS 0.060 J 0.18 NS 0.024 J NS NS NS NS NS NS 0.12
MSP016 0.025 NS 0.062 J 0.18 NS NA NS NS NS NS NS NS NA
MSP016-D NA NS 0.058 J NA NS NA NS NS NS NS NS NS NA
MSP016-R1 NA NS NA NA NS 0.024 NS NS NS NS NS NS 0.12
MSP016-R2 NA NS NA NA NS 0.024 NS NS NS NS NS NS 0.12
MSP016-R3 NA NS NA NA NS 0.023 NS NS NS NS NS NS 0.13

HM South Pit Pond MSP055 NS NS 0.67 J 0.22 0.43 NS NS NS 0.54 0.64 0.55 0.28 0.97
MSP010-Avg 0.15 NS 0.58 J 0.67 0.11 0.86 J NS NS 0.63 0.44 0.099 0.10 0.63
MSP010 0.15 NS 0.58 J NA NA 0.86 J NS NS NA NA NS 0.10 0.63
MSP010-R1 NA NA NA 0.67 0.11 NA NS NS 0.60 0.43 NA NA NA
MSP010-R2 NA NA NA 0.67 0.11 NA NS NS 0.65 0.44 NA NA NA
MSP010-R3 NA NA NA 0.68 0.11 NA NS NS 0.64 0.45 NA NA NA
MSP011-Avg NS 0.11 0.094 J 0.094 NS NS NS NS NS NS NS NS 0.048
MSP011 NS 0.11 0.094 J 0.094 NS NS NS NS NS NS NS NS 0.048
MSP011-R1 NS NA NA NA NS NS NS NS NS NS NS NS NA
MSP011-R2 NS NA NA NA NS NS NS NS NS NS NS NS NA
MSP011-R3 NS NA NA NA NS NS NS NS NS NS NS NS NA
MSP012-Avg NS NS 0.22 J 0.17 NS NS NS NS NS NS NS NS 0.12
MSP012 NS NS 0.22 J NA NS NS NS NS NS NS NS NS 0.12
MSP012-D NS NS 0.21 J NA NS NS NS NS NS NS NS NS NA

BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 NS NS 0.024 J <0.015 U NS NS NS NS NS NS NS NS 0.029
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS NS NS 0.0020

Ballard 
Mine

Henry 
Mine

Station

BM Dredge Pond

EVM Stock Pond
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BM Lower Elk Pond
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Valley 
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Table 6 continued
Ponds - Unfiltered Results  - COPC (mg/L)†

Name  ID May Flag May Flag May Flag May Flag
MSP017-Avg NS NS NS NS
MSP017 NS NS NS NS
MSP017-R1 NS NS NS NS
MSP017-R2 NS NS NS NS
MSP017-R3 NS NS NS NS

EVM Keyhole Pond MSP018 NS NS NS NS
EVM Bat Cave Pond MSP019 NS NS NS NS
EVM West Pond MSP020 NS NS NS NS

MSP021-Avg NS NS NS NS
MSP021 NS NS NS NS
MSP021-R1 NS NS NS NS
MSP021-R2 NS NS NS NS
MSP021-R2-D NS NS NS NS
MSP021-R3 NS NS NS NS

EVM Tipple Pond MSP022 NS NS NS NS
EVM Haul Road Pond MSP023 NS NS NS NS
EVM Shop Pond MSP031 NS NS NS NS
HM Henry Pond MSP014 NS NS NS NS

MSP015-Avg NS NS NS NS
MSP015 NS NS NS NS
MSP015-R1 NS NS NS NS
MSP015-R2 NS NS NS NS
MSP015-R2-D NS NS NS NS
MSP015-R3 NS NS NS NS
MSP016-Avg NS NS NS NS
MSP016 NS NS NS NS
MSP016-D NS NS NS NS
MSP016-R1 NS NS NS NS
MSP016-R2 NS NS NS NS
MSP016-R3 NS NS NS NS

HM South Pit Pond MSP055 NS NS NS NS
MSP010-Avg NS NS NS NS
MSP010 NS NS NS NS
MSP010-R1 NS NS NS NS
MSP010-R2 NS NS NS NS
MSP010-R3 NS NS NS NS
MSP011-Avg 0.0037 0.019 0.047 0.0061
MSP011 0.0037 0.019 0.047 0.0061
MSP011-R1 NA NA NA NA
MSP011-R2 NA NA NA NA
MSP011-R3 NA NA NA NA
MSP012-Avg NS NS NS NS
MSP012 NS NS NS NS
MSP012-D NS NS NS NS

BM Northeast Pond MSP013 NS NS NS NS
BM Pit #4 Stock Pond MSP059 NS NS NS NS
BM Pit #6 Pond MSP062 NS NS NS NS

Station

Enoch 
Valley 
Mine

EVM South Pond

EVM Stock Pond

HM Smith Pond

HM Center Henry Pond

Ballard 
Mine

BM Dredge Pond

BM Upper Elk Pond

BM Lower Elk Pond

Notes: 
† All data has been censored at the reporting limit.  
a Data from 1997 and 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1997 and 
1998. 
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using 
a Minimum Variance Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in 
accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic 
Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag 
may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the 
sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed

Cadmium Nickel Vanadium Zinc
1998a 1998a 1998a 1998a
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Table 7
Ponds - Unfiltered Results  - Screening Analytes (mg/L)†

Total Alkalinity

Mine Name  ID Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag
MSP017-Avg NS NS NS NS NS NS NS NS NS 110 90 49 110
MSP017 NS NS NS NS NS NS NS NS NS 110 90 49 NA
MSP017-R1 NS NS NS NS NS NS NS NS NS NA NA NA 110
MSP017-R2 NS NS NS NS NS NS NS NS NS NA NA NA 110
MSP017-R3 NS NS NS NS NS NS NS NS NS NA NA NA 100

EVM Keyhole Pond MSP018 NS NS NS NS NS NS NS NS NS 130 110 130 130
EVM Bat Cave Pond MSP019 NS NS NS NS NS NS NS NS NS 99 100 61 80
EVM West Pond MSP020 NS NS NS NS NS NS NS NS NS 43 54 150 59

MSP021-Avg NS NS NS NS NS NS NS NS NS 120 100 160 150
MSP021 NS NS NS NS NS NS NS NS NS 120 NA 160 150
MSP021-R1 NS NS NS NS NS NS NS NS NS NA 100 NA NA
MSP021-R2 NS NS NS NS NS NS NS NS NS NA 100 NA NA
MSP021-R3 NS NS NS NS NS NS NS NS NS NA 100 NA NA

EVM Tipple Pond MSP022 NS NS NS NS NS NS NS NS NS 73 79 110 51
EVM Haul Road Pond MSP023 NS NS NS NS NS NS NS NS NS 56 46 46 70
EVM Shop Pond MSP031-Avg NS NS NS NS NS NS NS NS NS 91 66 110 90
HM Henry Pond MSP014 NS NS NS NS NS NS NS NS NS 110 56 120 92
HM Smith Pond MSP015 NS NS NS NS NS NS NS NS NS 250 180 98 240

MSP016-Avg NS NS NS NS NS NS NS NS NS 150 150 140 180
MSP016 NS NS NS NS NS NS NS NS NS 150 150 NA 180
MSP016-D NS NS NS NS NS NS NS NS NS 150 NA NA NA
MSP016-R1 NS NS NS NS NS NS NS NS NS NA NA 140 180
MSP016-R2 NS NS NS NS NS NS NS NS NS NA NA 140 180
MSP016-R3 NS NS NS NS NS NS NS NS NS NA NA 140 180

HM South Pit Pond MSP055 NS NS NS NS NA NS NS NS NS 140 58 NS 85
MSP010-Avg NS NS NS NS NS NS NS NS NS 230 210 110 240
MSP010 NS NS NS NS NS NS NS NS NS 230 NA 110 240
MSP010-R1 NS NS NS NS NS NS NS NS NS NA 210 NA NA
MSP010-R2 NS NS NS NS NS NS NS NS NS NA 210 NA NA
MSP010-R3 NS NS NS NS NS NS NS NS NS NA 220 NA NA
MSP011-Avg 30 0.55 0.0082 5.8 0.0053 1.6 1.1 17 82 86 69 NS 96
MSP011 30 0.55 0.0082 5.8 0.0053 1.6 1.1 17 82 86 69 NS NA
MSP011-R1 NA NA NA NA NA NA NA NA NA NA NA NS 95
MSP011-R2 NA NA NA NA NA NA NA NA NA NA NA NS 96
MSP011-R3 NA NA NA NA NA NA NA NA NA NA NA NS 97

BM Lower Elk Pond MSP012 NS NS NS NS NS NS NS NS NS 80 70 NS 89
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 NS NS NS NS NS NS NS NS NS 60 56 NS 73
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS NS NS 170

Manganese
1998a

BM Dredge Pond

BM Upper Elk Pond

Calcium
1998a

Chloride
1998aStation

HM Center Henry Pond

Sulfate
1998a

Iron
1998a

Potassium
1998a

Sodium
1998a

Magnesium
1998a

Notes: 
† All data has been censored at the reporting limit.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998. 
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance with MWH SOP-NW-18.1 and 
USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).  Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed

1998a 2001 2002 2004
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Appendix C 
Filtered Results† 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

† All data has been censored at the reporting limit. 
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Table 1
Domestic and Agricultural Wells - Filtered Results - COPC (mg/L)†

Selenium Cadmium Chromium
2004 2004 2004

Well Name Well ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
MAW001-Avg <0.0010 U NS <0.00020 U NS 0.000067<x<0.00020 U NS
MAW001 NA NS NA NS NA NS
MAW001-R1 <0.0010 U NS <0.00020 U NS <0.00020 U NS
MAW001-R2 <0.0010 U NS <0.00020 U NS 0.00020 NS
MAW001-R3 <0.0010 U NS <0.00020 U NS <0.00020 U NS

ld Well MAW002 <0.0010 U NS <0.00020 U NS <0.00020 U NS
Field Well MAW003 <0.0010 U NS <0.00020 U NS 0.0013 NS

Field Well MAW004 <0.0010 U NS <0.00020 U NS <0.00020 U NS
 Field Well MAW005 <0.0010 U NS 0.00060 NS <0.00020 U NS

ield Well West MAW006 NS <0.0010 U NS <0.00010 U NS <0.0015 U
ield Well North MAW007 NS <0.0010 U NS <0.0025 U NS <0.075 U
ouse Well MDW001 <0.0010 U NS <0.00020 U NS <0.00020 U NS
 House Well MDW002 <0.0010 U NS <0.00020 U NS 0.00060 NS
use Well MDW003 0.0010 NS <0.00020 U NS 0.00040 NS
ouse Well MDW004 <0.0010 U NS <0.00020 U NS 0.0011 NS

Cedar Bay RV Park Well MDW005 <0.0010 U NS <0.00020 U NS 0.00040 NS
 House Well MDW006 <0.0010 U NS <0.00020 U NS 0.00070 NS

Nickel Vanadium Zinc
2004 2004 2004

Well Name Well ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
MAW001-Avg 0.00057<x<0.00070 U NS 0.00020 NS 0.017 NS
MAW001 NA NS NA NS NA NS
MAW001-R1 <0.00040 U NS 0.00020 NS 0.021 NS
MAW001-R2 0.0010 NS 0.00020 NS 0.015 NS
MAW001-R3 0.00070 NS 0.00020 NS 0.015 NS

ld Well MAW002 0.0012 NS <0.0010 U NS 0.026 NS
Field Well MAW003 <0.00040 U NS 0.0017 NS 0.18 NS

 Field Well MAW004 0.0028 NS 0.00070 NS 0.0080 NS
 Field Well MAW005 0.0019 NS 0.00020 NS 2.9 NS

eld Well West MAW006 NS 0.0023 NS 0.0081 NS 0.022
eld Well North MAW007 NS <0.065 U NS <0.000050 U NS <5.4 U
ouse Well MDW001 0.0011 NS 0.00020 NS 0.020 NS
House Well MDW002 0.0016 NS 0.0039 NS 0.060 NS
se Well MDW003 0.0012 NS 0.00020 NS <0.0040 U NS

ouse Well MDW004 0.00040 NS 0.0018 NS 0.085 NS
Cedar Bay RV Park Well MDW005 0.0016 NS 0.00050 NS 0.056 NS

House Well MDW006 0.00060 NS 0.0026 NS 0.033 NS
Notes:
† All data has been censored at the reporting limit.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal 
distribution of the data.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 
2004). 
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 2
Domestic and Agricultural Wells - Filtered Results - Screening Analytes (mg/L)†

Calcium Chloride Magnesium
2004 2004 2004

Well Name  Well ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
MAW001-Avg 66 NS 11 NS 12 NS
MAW001 NA NS NA NS NA NS
MAW001-R1 62 NS 12 NS 11 NS
MAW001-R2 68 NS 8.0 NS 13 NS
MAW001-R3 69 NS 12 NS 13 NS

ld Well MAW002 62 NS 3.2 NS 22 NS
 Field Well MAW003 34 NS 4.8 NS 8.6 NS

 Field Well MAW004 180 NS 7.5 NS 61 NS
Field Well MAW005 110 NS 140 NS 38 NS

eld Well West MAW006 NS 38 NS 9.2 NS 10
eld Well North MAW007 NS 58 NS 12 NS 20
ouse Well MDW001 67 NS 13 NS 13 NS
 House Well MDW002 54 NS 32 NS 19 NS
use Well MDW003 74 NS 7.8 NS 6.5 NS
ouse Well MDW004 73 NS 7.8 NS 20 NS

Cedar Bay RV Park Well MDW005 150 NS 17 NS 38 NS
House Well MDW006 66 NS 58 NS 27 NS

Potassium Sodium Sulfate
2004 2004 2004

Well Name Well ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
MAW001-Avg 0.57 NS 5.9 NS 11 NS
MAW001 NA NS NA NS NA NS
MAW001-R1 0.60 NS 5.7 NS 11 NS
MAW001-R2 0.50 NS 6.0 NS 12 NS
MAW001-R3 0.60 NS 6.0 NS 11 NS

ld Well MAW002 2.0 NS 22 NS <0.50 U NS
Field Well MAW003 0.40 NS 9.0 NS 6.4 NS

 Field Well MAW004 4.8 NS 10 NS 7.7 NS
 Field Well MAW005 5.7 NS 100 NS 270 NS

eld Well West MAW006 NS 1.6 NS 8.7 NS 10
eld Well North MAW007 NS <3.0 U NS <320 U NS 24
ouse Well MDW001 0.50 NS 5.9 NS 11 NS
 House Well MDW002 2.4 NS 21 NS 44 NS
use Well MDW003 0.50 NS 6.0 NS 6.4 NS
ouse Well MDW004 2.2 NS 15 NS 15 NS

Cedar Bay RV Park Well MDW005 2.4 NS 16 NS 44 NS
 House Well MDW006 2.8 NS 45 NS 100 NS

Notes:
† All data has been censored at the reporting limit.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance 
Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance with MWH SOP-NW-18.1 and 
USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the 
data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 3
Monitoring and Production Wells - Filtered Results - COPC (mg/L)†

Selenium Cadmium Chromium
2004 2005 2004 2005 2004 2005

Mine Name  ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
Agrium Production Well MPW006 <0.0010 U <0.0010 U NS NS <0.00020 U 0.00010 NS NS <0.00020 U <0.00010 U NS NS
EVM Shop Well MPW019 <0.0010 U <0.0010 U 0.0010 NS <0.00020 U <0.00075 U <0.00010 U NS <0.00020 U <0.015 U <0.017 U NS
Degerstrom Well at EVM MPW020 NS <0.0010 U NS NS NS <0.0025 U NS NS NS <0.075 U NS NS
Henry North Pit Well S MMW003 0.0050 0.058 0.033 NS <0.00020 U 0.00020 <0.00010 U NS <0.00020 U <0.00010 U <0.017 U NS

MMW004-Avg <0.0010 U <0.0010 U 0.0013 0.0013 <0.00020 U <0.0025 U <0.00010 U <0.00010 U <0.00020 U <0.075 U <0.017 U <0.0011 U
MMW004 NA <0.0010 U 0.0013 NA NA <0.0025 U <0.00010 U NA NA <0.075 U <0.017 U NA
MMW004-R1 <0.0010 U NA NA 0.0020 <0.00020 U NA NA <0.00010 U <0.00020 U NA NA <0.0011 U
MMW004-R2 <0.0010 U NA NA 0.0010 <0.00020 U NA NA <0.00010 U <0.00020 U NA NA <0.0011 U
MMW004-R3 <0.0010 U NA NA 0.0010 <0.00020 U NA NA <0.00010 U <0.00020 U NA NA <0.0011 U

Henry South Pit Well MPW022 0.0030 <0.0010 U <0.0010 U <0.0010 U <0.00020 U <0.0025 U <0.00010 U <0.00010 U <0.00020 U <0.075 U <0.017 U <0.0011 U
Henry Center Pit Well MPW023 NS <0.0010 U <0.0010 U NS NS <0.0025 U <0.00010 U NS NS <0.075 U <0.017 U NS

MMW001-Avg 0.046 0.017 0.067 0.072 0.0033 0.0059 0.0061 0.0029 <0.00020 U <0.075 U <0.017 U <0.0011 U
MMW001 0.046 NA 0.067 0.072 0.0033 NA 0.0061 0.0029 <0.00020 U NA <0.017 U <0.0011 U
MMW001-R1 NA 0.017 NA NA NA 0.0060 NA NA NA <0.075 U NA NA
MMW001-R2 NA 0.017 NA NA NA 0.0058 NA NA NA <0.075 U NA NA
MMW001-R3 NA 0.017 NA NA NA 0.0060 NA NA NA <0.075 U NA NA
MMW002-Avg <0.0010 U 0.024 0.031 0.022 <0.00020 U <0.0025 U <0.00010 U <0.00010 U <0.00020 U <0.075 U <0.017 U <0.0011 U
MMW002 <0.0010 NA 0.031 0.022 <0.00020 U NA <0.00010 U <0.00010 U <0.00020 U NA <0.017 U <0.0011 U
MMW002-R1 NA 0.024 NA NA NA <0.0025 U NA NA NA <0.075 U NA NA
MMW002-R2 NA 0.023 NA NA NA <0.0025 U NA NA NA <0.075 U NA NA
MMW002-R3 NA 0.024 NA NA NA <0.0025 U NA NA NA <0.075 U NA NA

Station

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

Henry North Pit Well N

Ballard Pit East Well

Ballard Pit West Well

MWH
MONITORING WELL INSTALLATION TECHNICAL MEMORANDUM
PHASE II SUPPLEMENTAL SI WORK PLAN – GROUNDWATER INVESTIGATION

FEBRUARY 2007
APPENDIX C



Table 3 continued
Monitoring and Production Wells - Filtered Results - COPC (mg/L)†

Nickel Vanadium Zinc
2004 2005 2004 2005 2004 2005

Mine Name  ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
Agrium Production Well MPW006 0.0032 0.0072 NS NS 0.0045 0.0022 NS NS 0.051 <0.015 U NS NS
EVM Shop Well MPW019 <0.00040 U 0.0045 <0.00060 U NS 0.00020 <0.00079 U <0.00020 U NS 0.036 <0.015 U <0.95 U NS
Degerstrom Well at EVM MPW020 NS <0.065 U NS NS NS <0.0058 U NS NS NS <5.4 U NS NS
Henry North Pit Well S MMW003 0.0045 0.010 <0.0085 U NS <0.0010 U <0.00079 U <0.00020 U NS <0.0040 U <0.015 U <0.95 U NS

MMW004-Avg 0.00043<x<0.00057 U <0.065 U <0.00060 U <0.00060 U 0.0013 <0.0058 U 0.0019 <0.0019 U <0.0040 U <5.4 U <0.95 U 0.039
MMW004 NA <0.065 U <0.00060 U NA NA <0.0058 U 0.0019 NA NA <5.4 U <0.95 U NA
MMW004-R1 <0.00040 U NA NA <0.00060 U 0.0013 NA NA <0.0019 <0.0040 NA NA 0.040
MMW004-R2 0.00080 NA NA <0.00060 U 0.0014 NA NA <0.0019 <0.0040 NA NA 0.038
MMW004-R3 0.00050 NA NA <0.00060 U 0.0013 NA NA <0.0019 <0.0040 NA NA 0.040

Henry South Pit Well MPW022 0.00070 <0.065 U <0.0085 U <0.00060 U 0.00030 <0.0058 U <0.00020 U <0.00020 U <0.0040 U <5.4 U <0.95 U 0.13
Henry Center Pit Well MPW023 NS <0.065 U 0.015 NS NS <0.0058 U <0.00020 U NS NS <5.4 U <0.95 U NS

MMW001-Avg 0.052 <0.065 U 0.058 0.045 0.0055 0.011 0.0091 0.0053 0.28 <5.4 U <0.95 U 0.25
MMW001 0.052 NA 0.058 0.045 0.0055 NA 0.0091 0.0053 0.28 NA <0.95 U 0.25
MMW001-R1 NA <0.065 U NA NA NA 0.011 NA NA NA <5.4 U NA NA
MMW001-R2 NA <0.065 U NA NA NA 0.011 NA NA NA <5.4 U NA NA
MMW001-R3 NA <0.065 U NA NA NA 0.011 NA NA NA <5.4 U NA NA
MMW002-Avg 0.0017 <0.065 U <0.0085 U 0.0041 <0.0010 U <0.0058 U <0.00020 U <0.00020 U <0.0040 U <5.4 U <0.95 U 0.16
MMW002 0.0017 NA <0.0085 U 0.0041 <0.0010 U NA <0.00020 U <0.00020 U <0.0040 U NA <0.95 U 0.16
MMW002-R1 NA <0.065 U NA NA NA <0.0058 U NA NA NA <5.4 U NA NA
MMW002-R2 NA <0.065 U NA NA NA <0.0058 U NA NA NA <5.4 U NA NA
MMW002-R3 NA <0.065 U NA NA NA <0.0058 U NA NA NA <5.4 U NA NA

Henry 
Mine

Ballard 
Mine

Henry North Pit Well N

Ballard Pit East Well

Ballard Pit West Well

Notes:
† All data has been censored at the reporting limit.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory 
Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled 
NA -  Not Analyzed

Station

Enoch 
Valley 
Mine
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Table 4
Monitoring and Production Wells - Filtered Results - Screening Analytes (mg/L)†

Aluminum Calcium Chloride
2005 2004 2005 1998a 2004 2005

Mine Name  ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
Agrium Production Well MPW006 NS NS 72 71 NS NS 4.8 5.0 3.9 4.0 NS NS
EVM Shop Well MPW019 <0.030 U NS 72 69 71 NS 5.7 5.0 6.1 6.7 8.0 NS
Degerstrom Well at EVM MPW020 NS NS NS 51 NS NS 5.5 5.0 NS 6.2 NS NS
Henry North Pit Well S MMW003 <0.030 U NS 54 66 62 NS NS NS 34 55 41 NS

MMW004-Avg <0.030 U 0.013<x<0.033 U 76 70 71 77 NS NS 67 64 57 57 J
MMW004 <0.030 U NA NA 70 71 NA NS NS NA 64 57 NA
MMW004-R1 NA <0.030 U 76 NA NA 77 NS NS 66 NA NA 56
MMW004-R2 NA 0.040 76 NA NA 77 NS NS 67 NA NA 55 J
MMW004-R3 NA <0.030 U 76 NA NA 75 NS NS 67 NA NA 61 J

Henry South Pit Well MPW022 <0.030 U <0.030 U NS 52 57 50 NS NS NS 5.8 <5.5 U 5.0
Henry Center Pit Well MPW023 <0.030 U NS NS 63 61 NS NS NS NS 6.6 6.8 NS

MMW001-Avg <0.030 U <0.030 U 120 110 110 110 NS NS 5.8 6.6 6.6 6.0
MMW001 <0.030 U <0.030 U 120 NA 110 110 NS NS 5.8 NA 6.6 6.0
MMW001-R1 NA NA NA 110 NA NA NS NS NA 6.6 NA NA
MMW001-R2 NA NA NA 110 NA NA NS NS NA 6.6 NA NA
MMW001-R3 NA NA NA 100 NA NA NS NS NA 6.7 NA NA
MMW002-Avg <0.030 U <0.030 U 78 69 74 73 NS NS 12 12 15 14
MMW002 <0.030 U <0.030 U 78 NA 74 73 NS NS 12 NA 15 14
MMW002-R1 NA NA NA 69 NA NA NS NS NA 12 NA NA
MMW002-R2 NA NA NA 69 NA NA NS NS NA 12 NA NA
MMW002-R3 NA NA NA 69 NA NA NS NS NA 12 NA NA

Iron Manganese Magnesium Potassium
2005 2005 2004 2005 2004 2005

Mine Name  ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
Agrium Production Well MPW006 NS NS NS NS 28 30 NS NS 1.3 1.1 NS NS
EVM Shop Well MPW019 <1.6 U NS 0.047 NS 9.9 9.5 10 NS 0.80 0.60 0.60 NS
Degerstrom Well at EVM MPW020 NS NS NS NS NS 17 NS NS NS <3.0 U NS NS
Henry North Pit Well S MMW003 <0.010 U NS <0.023 U NS 21 28 25 NS 2.2 2.7 2.6 NS

MMW004-Avg <1.6 U <0.020 U <0.023 U 0.0028 26 37 26 27 3.6 <3.0 U 3.4 3.6
MMW004 <1.6 U NA <0.023 U NA NA 37 26 NA NA <3.0 U 3.4 NA
MMW004-R1 NA <0.020 U NA 0.0030 27 NA NA 28 3.6 NA NA 3.6
MMW004-R2 NA <0.020 U NA 0.0028 26 NA NA 28 3.6 NA NA 3.6
MMW004-R3 NA <0.020 U NA 0.0026 26 NA NA 27 3.6 NA NA 3.5

Henry South Pit Well MPW022 <1.6 U 4.3 <0.023 U 0.23 NS 12 13 13 NS <3.0 U 1.2 1.3
Henry Center Pit Well MPW023 <1.6 U NS 0.19 NS NS 24 23 NS NS <3.0 U 0.80 NS

MMW001-Avg <0.010 U <0.020 U 0.031 0.059 22 21 23 22 0.90 <3.0 U 0.90 0.90
MMW001 <0.010 U <0.020 U 0.031 0.059 22 NA 23 22 0.90 NA 0.90 0.90
MMW001-R1 NA NA NA NA NA 22 NA NA NA <3.0 U NA NA
MMW001-R2 NA NA NA NA NA 21 NA NA NA <3.0 U NA NA
MMW001-R3 NA NA NA NA NA 21 NA NA NA <3.0 U NA NA
MMW002-Avg <0.010 U <0.020 U <0.023 U 0.0074 45 36 40 40 1.9 <3.0 U 1.7 1.6
MMW002 <0.010 U <0.020 U <0.023 U 0.0074 45 NA 40 40 1.9 NA 1.7 1.6
MMW002-R1 NA NA NA NA NA 36 NA NA NA <3.0 U NA NA
MMW002-R2 NA NA NA NA NA 36 NA NA NA <3.0 U NA NA
MMW002-R3 NA NA NA NA NA 36 NA NA NA <3.0 U NA NA

Enoch Valley Mine

Henry Mine

Ballard Mine

Henry North Pit Well N

Ballard Pit East Well

Ballard Pit West Well

Station

Station

Enoch Valley Mine

Henry Mine

Ballard Mine

Henry North Pit Well N

Ballard Pit East Well

Ballard Pit West Well
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Table 4 continued
Monitoring and Production Wells - Filtered Results - Screening Analytes (mg/L)†

Sodium Sulfate
2004 2005 1998a 2004 2005

Mine Name  ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag
Agrium Production Well MPW006 18 17 NS NS 20 20 120 170 NS NS
EVM Shop Well MPW019 6.9 6.8 7.3 NS 8.9 8.0 8.3 9.8 8.3 NS
Degerstrom Well at EVM MPW020 NS <320 U NS NS 43 36 NS 98 NS NS
Henry North Pit Well S MMW003 21 35 36 NS NS NS 81 120 99 NS

MMW004-Avg 46 <320 U 45 45 NS NS 130 140 120 130
MMW004 NA <320 U 45 NA NS NS NA 140 120 130
MMW004-R1 46 NA NA 45 NS NS 130 NA NA NA
MMW004-R2 46 NA NA 46 NS NS 140 NA NA NA
MMW004-R3 46 NA NA 44 NS NS 120 NA NA NA

Henry South Pit Well MPW022 NS <320 U 7.4 7.0 NS NS NS <8.0 U <7.5 U <0.50 U
Henry Center Pit Well MPW023 NS <320 U 9.5 NS NS NS NS 70 63 NS

MMW001-Avg 10 <320 U 10 11 NS NS 100 99 120 J 98
MMW001 10 NA 10 11 NS NS 100 NA 120 J 98
MMW001-R1 NA <320 U NA NA NS NS NA 100 NA NA
MMW001-R2 NA <320 U NA NA NS NS NA 100 NA NA
MMW001-R3 NA <320 U NA NA NS NS NA 98 NA NA
MMW002-Avg 9.7 <320 U 13 17 NS NS 54 49 J 50 59
MMW002 9.7 NA 13 17 NS NS 54 NA 50 59
MMW002-R1 NA <320 U NA NA NS NS NA 49 J NA NA
MMW002-R2 NA <320 U NA NA NS NS NA 49 J NA NA
MMW002-R3 NA <320 U NA NA NS NS NA 49 J NA NA

Ballard Mine

Henry North Pit Well N

Ballard Pit East Well

Ballard Pit West Well

Notes:
† All data has been censored at the reporting limit.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance with MWH SOP-NW-18.1 and 
USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004). 
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled 
NA -  Not Analyzed

Station

Enoch Valley Mine

Henry Mine
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Table 5
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Selenium Cadmium
2004 1998a 2000 2001 2002

Mine Station Name Station ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag
EVM W Dump Seep MDS025 0.013 Dry NS NS NS 0.00080 0.0014 NS Dry NS
EVM S Dump Seep MDS026 0.32 0.0060  NS NS NS 0.0048 0.00050 NS <0.0011 U NS

MSG001-Avg <0.0010 U 0.00067<x<0.0013 U NS NS NS NS <0.00010 U NS <0.00010 U NS
MSG001 <0.0010 U NA NS NS NS NS <0.00010 U NS <0.00010 U NS
MSG001-R1 NA 0.0020 NS NS NS NS NA NS NA NS
MSG001-R2 NA <0.0010 U NS NS NS NS NA NS NA NS
MSG001-R3 NA <0.0010 U NS NS NS NS NA NS NA NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 Dry Dry NS NS NS NS Dry NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 Dry Dry NS NS NS NS Dry NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 Dry Dry NS NS NS NS Dry NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 0.016 Dry NS NS NS NS 0.00030 Dry Dry Dry
W Pond Creek Headwaters, below W Pond MST144 0.18 Dry NS NS NS NS Dry NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 Dry Dry NS NS NS NS Dry NS NA NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 0.0030 <0.0010 U NS NS NS NS <0.00010 U NA <0.00010 U NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 <0.0010 U <0.0010 U NS NS NS NS Dry NS <0.0010 U NS
S Pit Overburden Dump Seep MDS016 <0.0010 U Dry NS NS NS NS Dry NS Dry NS

MDS022-Avg NA <0.0010 U 0.0027 <0.0020 U NS 0.00017 <0.00010 U NS <0.00010 U NS
MDS022 NA <0.0010 U 0.0027 <0.0020 U NS 0.00017 NA NS <0.00010 U NS
MDS022-R1 NA NA NA NA NS NA <0.00010 U NS NA NS
MDS022-R2 NA NA NA NA NS NA <0.00010 U NS NA NS
MDS022-R3 NA NA NA NA NS NA <0.00010 U NS NA NS

Taylor Spring MSG002 Dry Dry NS NS NS NS Dry NS Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 <0.0010 U <0.0010 U NS NS NS NS NS NS <0.0011 U NS

MST064-Avg 0.0030 0.0013 NS NS NS NS <0.00010 U <0.00020 U <0.00010 U <0.00010 U
MST064 0.0030 NA NS NS NS NS <0.00010 U <0.00020 U <0.00010 U <0.00010
MST064-R1 NA 0.0010 NS NS NS NS NA NA NA NA
MST064-R2 NA 0.0020 NS NS NS NS NA NA NA NA
MST064-R3 NA 0.0010 NS NS NS NS NA NA NA NA

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 Dry Dry NS NS <0.00025 U NS <0.00010 U NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 0.0030 0.0020  NS NS NS NS <0.00010 U NA <0.00010 U <0.00010 U

MST277-Avg <0.0010 U Dry NS NS NS NS NS NS NS NS
MST277 NA Dry NS NS NS NS NS NS NS NS
MST277-R1 <0.0010 U Dry NS NS NS NS NS NS NS NS
MST277-R2 <0.0010 U Dry NS NS NS NS NS NS NS NS
MST277-R3 <0.0010 U Dry NS NS NS NS NS NS NS NS

Hedin Spring

Station

Enoch 
Valley 
Mine

Henry 
Mine

Lone Pine Creek, Spring Fed Tributary

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

MWH
MONITORING WELL INSTALLATION TECHNICAL MEMORANDUM
PHASE II SUPPLEMENTAL SI WORK PLAN – GROUNDWATER INVESTIGATION

FEBRUARY 2007
APPENDIX C



Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Selenium Cadmium
2004 1998a 2000 2001 2002

Mine Station Name Station ID Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag
Pit #2 Upper Dump Seep MDS030 0.42 0.59  NS NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 0.45 0.43  NS NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 0.45 0.29  NS NS NS NS NS NS NS NS
Goat Seep MDS033 1.4 Dry NS NS NS NS NS NS NS NS
Garden Hose Spring MSG003 0.39 0.46  NS NS NS <0.00013 U <0.00010 U NS <0.00010 U NS
Holmgren Spring MSG004 0.0090 0.018  NS NS NS NS NS NS <0.00010 U NS

MSG005-Avg 0.0070 0.0040  NS NS NS NS NS NS <0.00010 U NS
MSG005 0.0070 NA  NS NS NS NS NS NS <0.00010 U NS
MSG005-R1 NA 0.0040 NS NS NS NS NS NS NA NS
MSG005-R2 NA 0.0040 NS NS NS NS NS NS NA NS
MSG005-R3 NA 0.0040 NS NS NS NS NS NS NA NS

SE Spring MSG006 0.21 0.26  NS NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 0.010 Dry NS NS NS NS 0.0022 Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 Dry Dry NS NS NS NS Dry NS Dry NS

MST069-Avg 0.64 0.49 NS NS NS NS 0.000067<x<0.00013 U <0.00020 U <0.00010 U <0.00010 U
MST069 0.64 0.49 NS NS NS NS NA <0.00020 U <0.00010 U <0.00010 U
MST069-R1 NA NA NS NS NS NS <0.00020 U NA NA NA
MST069-R2 NA NA NS NS NS NS 0.00010 NA NA NA
MST069-R3 NA NA NS NS NS NS 0.00010 NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 0.0010 Dry NS NS NS NS <0.00010 U NS Dry NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 0.021 Dry NS NS Dry NS <0.00010 U Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NA Dry NS NS <0.00025 U NS 0.00020 Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 0.016 0.027 NS NS <0.00025 U NS <0.00010 U Dry Dry Dry

Ballard 
Mine

Short Creek, Below BM

Cattle Spring

Station
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Cadmium
2003 2004

Mine Station Name Station ID Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS 0.00050 Dry
EVM S Dump Seep MDS026 NS NS NS NS NS NS 0.0017 0.00010  

MSG001-Avg NS NS NS NS NS NS <0.00010 U <0.00075 U
MSG001 NS NS NS NS NS NS <0.00010 U NA
MSG001-R1 NS NS NS NS NS NS NA <0.00075 U
MSG001-R2 NS NS NS NS NS NS NA <0.00075 U
MSG001-R3 NS NS NS NS NS NS NA <0.00075 U

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry 0.00020 0.00020 NS NS 0.00010 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS 0.00010 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS <0.00010 U <0.00075 U
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS <0.00020 U <0.00075 U
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS <0.00020 U Dry
S Pit Overburden Limestone Drain MDS022 NS NS NS NS NS NS <0.00010 U <0.00075 U
Taylor Spring MSG002 NS NS NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS <0.00010 U NS NS <0.00010 U <0.00075 U

MST064-Avg <0.00010 U NA <0.00010 U <0.00010 U <0.00010 U <0.00010 U <0.00010 U <0.00075 U
MST064 <0.00010 U NA <0.00010 U <0.00010 U <0.00010 U <0.00010 U <0.00010 U NA
MST064-R1 NA NA NA NA NA NA NA <0.00075 U
MST064-R2 NA NA NA NA NA NA NA <0.00075 U
MST064-R3 NA NA NA NA NA NA NA <0.00075 U

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 <0.00010 U <0.00010 U 0.00016 <0.00010 U <0.00010 U <0.00010 U <0.00010 U <0.00075 U

MST277-Avg NS NS NS NS NS NS <0.00050 U Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS <0.00050 U Dry
MST277-R2 NS NS NS NS NS NS <0.00050 U Dry
MST277-R3 NS NS NS NS NS NS <0.00050 U Dry

Station

Enoch 
Valley 
Mine

Henry 
Mine

Hedin Spring

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Cadmium
2003 2004

Mine Station Name Station ID Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS <0.00010 U <0.00075 U
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS <0.00010 U <0.00075 U
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS <0.00010 U <0.00075 U
Goat Seep MDS033 NS NS NS NS NS NS 0.00020 Dry
Garden Hose Spring MSG003 NS NS NS NS NS NS <0.00010 U <0.00075 U
Holmgren Spring MSG004 NS NS NS NS NS NS <0.00010 U <0.00075 U

MSG005-Avg NS NS NS NS NS NS <0.00010 U <0.00075 U
MSG005 NS NS NS NS NS NS <0.00010 U NA
MSG005-R1 NS NS NS NS NS NS NA <0.00075 U
MSG005-R2 NS NS NS NS NS NS NA <0.00075 U
MSG005-R3 NS NS NS NS NS NS NA <0.00075 U

SE Spring MSG006 NS NS NS NS NS NS <0.00010 U <0.00075 U
Ballard Creek, Headwaters MST067 Dry Dry 0.0017 0.0019 Dry Dry 0.0013 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS Dry Dry
Short Creek, Below BM MST069 Dry Dry <0.00010 U <0.00010 U <0.00010 U <0.00010 U 0.00010 <0.00075 U
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS <0.00020 U Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry Dry <0.00010 U Dry Dry Dry <0.00020 U Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 Dry Dry 0.00030 0.00030 Dry Dry 0.00020 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry Dry Dry Dry Dry Dry <0.00010 U <0.00075 U

Ballard 
Mine

Cattle Spring

Station
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Chromium Nickel
2001 2002 2004 1998a 2001

Mine Station Name Station ID Spring RL Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag
EVM W Dump Seep MDS025 0.019 <0.010 U Dry 0.00020 Dry NS NS 0.17
EVM S Dump Seep MDS026 0.0085 <0.010 U NA 0.00040 <0.0015 U NS NS 0.021

MSG001-Avg NS <0.010 U NA 0.00020 <0.0015 U NS NS NS
MSG001 NS <0.010 U NA 0.00020 NA NS NS NS
MSG001-R1 NS NA NA NA <0.0015 U NS NS NS
MSG001-R2 NS NA NA NA <0.0015 U NS NS NS
MSG001-R3 NS NA NA NA <0.0015 U NS NS NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS Dry Dry Dry Dry NS NS NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS Dry Dry Dry Dry NS NS NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS Dry Dry Dry Dry NS NS NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS <0.010 U Dry 0.00010 Dry NS NS NS
W Pond Creek Headwaters, below W Pond MST144 NS Dry Dry 0.00020 Dry NS NS NS
E Fork Rasmussen Creek Headwaters MST269 NS Dry NA Dry Dry NS NS NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS <0.010 U NA 0.00020 <0.0015 U NS NS NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS Dry NA 0.00050 <0.0015 U NS NS NS
S Pit Overburden Dump Seep MDS016 NS Dry Dry <0.00020 U Dry NS NS NS

MDS022-Avg 0.0024 <0.010 U NA NA <0.0015 U 0.034 0.018 0.0032
MDS022 0.0024 NA NA NA <0.0015 U 0.034 0.018 0.0032
MDS022-R1 NA <0.010 U NA NA NA NA NA NA
MDS022-R2 NA <0.010 U NA NA NA NA NA NA
MDS022-R3 NA <0.010 U NA NA NA NA NA NA

Taylor Spring MSG002 NS Dry Dry Dry Dry NS NS NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS <0.00010 U <0.0015 U NS NS NS

MST064-Avg NS <0.010 U NA <0.00010 U <0.0015 U NS NS NS
MST064 NS <0.010 U NA <0.00010 U NA NS NS NS
MST064-R1 NS NA NA NA <0.0015 U NS NS NS
MST064-R2 NS NA NA NA <0.0015 U NS NS NS
MST064-R3 NS NA NA NA <0.0015 U NS NS NS

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS <0.010 U Dry Dry Dry NS NS NS
Tributary Above W Fork Lone Pine Creek MST276 NS <0.010 U NA 0.00020 <0.0015 U NS NS NS

MST277-Avg NS NS NS <0.00050 U Dry NS NS NS
MST277 NS NS NS NA Dry NS NS NS
MST277-R1 NS NS NS <0.00050 U Dry NS NS NS
MST277-R2 NS NS NS <0.00050 U Dry NS NS NS
MST277-R3 NS NS NS <0.00050 U Dry NS NS NS

Station

Enoch 
Valley 
Mine

Henry 
Mine

S Pit Overburden Limestone Drain

Hedin Spring

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Chromium Nickel
2001 2002 2004 1998a 2001

Mine Station Name Station ID Spring RL Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS 0.0015 <0.0015 U NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS 0.0011 <0.0015 U NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS 0.00050 <0.0015 U NS NS NS
Goat Seep MDS033 NS NS NS 0.00070 Dry NS NS NS
Garden Hose Spring MSG003 0.023 <0.010 U NA 0.00090 <0.0015 U NS NS 0.0011
Holmgren Spring MSG004 NS NS NS 0.00060 <0.0015 U NS NS NS

MSG005-Avg NS NS NS 0.00050 <0.0015 U NS NS NS
MSG005 NS NS NS 0.00050 NA NS NS NS
MSG005-R1 NS NS NS NA <0.0015 U NS NS NS
MSG005-R2 NS NS NS NA <0.0015 U NS NS NS
MSG005-R3 NS NS NS NA <0.0015 U NS NS NS

SE Spring MSG006 NS NS NS 0.00080 <0.0015 U NS NS NS
Ballard Creek, Headwaters MST067 NS <0.010 U Dry 0.00060 Dry NS NS NS
W Fork Ballard Creek, Headwaters MST068 NS Dry Dry Dry Dry NS NS NS

MST069-Avg NS <0.010 U NA 0.00070 <0.0015 U NS NS NS
MST069 NS NA NA 0.00070 <0.0015 U NS NS NS
MST069-R1 NS <0.010 U NA NA NA NS NS NS
MST069-R2 NS <0.010 U NA NA NA NS NS NS
MST069-R3 NS <0.010 U NA NA NA NS NS NS

N Fork Wooley Valley Creek, Above BM MST093 NS <0.010 U Dry <0.00010 U Dry NS NS NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS <0.010 U Dry NA Dry NS NS NS
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS <0.010 U Dry NA Dry NS NS NS
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS <0.010 U Dry 0.00020 <0.0015 U NS NS NS
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Nickel
2002 2003 2004

Mine Station Name Station ID May Flag July Flag Sept. Flag Nov. Flag Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 0.17 NS Dry NS NS NS NS NS NS NS 0.19 Dry
EVM S Dump Seep MDS026 0.0093 J NS <0.028 U NS NS NS NS NS NS NS 0.014 0.0087

MSG001-Avg <0.0035 UJ NS <0.028 U NS NS NS NS NS NS NS <0.0050 U 0.0020
MSG001 <0.0035 UJ NS <0.028 U NS NS NS NS NS NS NS <0.0050 U NA
MSG001-R1 NA NS NA NS NS NS NS NS NS NS NA 0.0021
MSG001-R2 NA NS NA NS NS NS NS NS NS NS NA 0.0019
MSG001-R3 NA NS NA NS NS NS NS NS NS NS NA 0.0020

W Rasmussen Creek #1, above Lone Pine Creek MST059 Dry NS Dry NS NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 Dry NS Dry NS NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 Dry NS Dry NS NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 <0.0035 UJ Dry Dry Dry Dry Dry 0.0032 0.0026 Dry Dry <0.0050 U Dry
W Pond Creek Headwaters, below W Pond MST144 Dry NS Dry NS NS NS NS NS NS NS <0.0050 U Dry
E Fork Rasmussen Creek Headwaters MST269 Dry NS NA NS NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 <0.0035 UJ NA <0.028 U NS NS NS NS NS NS NS <0.0050 U 0.0019  
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 Dry Dry <0.028 U NS NS NS NS NS NS NS 0.0053 0.020  
S Pit Overburden Dump Seep MDS016 Dry NS Dry NS NS NS NS NS NS NS 0.013 Dry

MDS022-Avg 0.0056<x<0.0067 J NS <0.028 U NS NS NS NS NS NS NS 0.0057 0.0085
MDS022 NA NS <0.028 U NS NS NS NS NS NS NS 0.0057 0.0085
MDS022-R1 <0.0035 UJ NS NA NS NS NS NS NS NS NS NA NA
MDS022-R2 0.0086 J NS NA NS NS NS NS NS NS NS NA NA
MDS022-R3 0.0081 J NS NA NS NS NS NS NS NS NS NA NA

Taylor Spring MSG002 Dry NS Dry NS NS NS NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS <0.028 U NS NS NS NS <0.0015 U NS NS <0.0050 U 0.0032  

MST064-Avg <0.0035 UJ <0.0045 U <0.028 U 0.045 0.0028 NA <0.0020 U <0.0015 U <0.013 U <0.0030 U <0.0050 U 0.0016  
MST064 <0.0035 UJ <0.0045 U <0.028 U 0.045 0.0028 NA <0.0020 U <0.0015 U <0.013 U <0.0030 U <0.0050 U NA
MST064-R1 NA NA NA NA NA NA NA NA NA NA NA 0.0021
MST064-R2 NA NA NA NA NA NA NA NA NA NA NA 0.0019
MST064-R3 NA NA NA NA NA NA NA NA NA NA NA 0.0020

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 <0.0035 UJ NS Dry NS NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 <0.0035 UJ NA <0.028 U 0.037 0.0029 0.0019 0.0026 0.0022 0.0020 0.019 <0.0050 U 0.0020  

MST277-Avg NS NS NS NS NS NS NS NS NS NS <0.0050 U Dry
MST277 NS NS NS NS NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS NS NS NS NS <0.0050 U Dry
MST277-R2 NS NS NS NS NS NS NS NS NS NS <0.0050 U Dry
MST277-R3 NS NS NS NS NS NS NS NS NS NS <0.0050 U Dry

S Pit Overburden Limestone Drain
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Nickel
2002 2003 2004

Mine Station Name Station ID May Flag July Flag Sept. Flag Nov. Flag Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS NS NS NS <0.0050 U 0.0050
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS NS NS NS <0.0050 U 0.0057
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS NS NS NS 0.0067 0.011
Goat Seep MDS033 NS NS NS NS NS NS NS NS NS NS 0.011 Dry
Garden Hose Spring MSG003 <0.0035 UJ NS <0.028 U NS NS NS NS NS NS NS <0.0050 U 0.0066
Holmgren Spring MSG004 NS NS <0.028 U NS NS NS NS NS NS NS <0.0050 U 0.0089

MSG005-Avg NS NS <0.028 U NS NS NS NS NS NS NS <0.00020 U 0.0039
MSG005 NS NS <0.028 U NS NS NS NS NS NS NS <0.00020 U NA
MSG005-R1 NS NS NA NS NS NS NS NS NS NS NA 0.0039
MSG005-R2 NS NS NA NS NS NS NS NS NS NS NA 0.0040
MSG005-R3 NS NS NA NS NS NS NS NS NS NS NA 0.0039

SE Spring MSG006 NS NS NS NS NS NS NS NS NS NS <0.00020 U 0.0072
Ballard Creek, Headwaters MST067 0.014 J Dry Dry Dry Dry Dry 0.010 0.010 Dry Dry 0.013 Dry
W Fork Ballard Creek, Headwaters MST068 Dry NS Dry NS NS NS NS NS NS <0.0030 U Dry Dry

MST069-Avg 0.027 J 0.018 0.033 0.0066 Dry Dry 0.019 0.020 0.019 NA 0.025 0.037
MST069 NA 0.018 0.033 0.0066 Dry Dry 0.019 0.020 0.019 NA 0.025 0.037
MST069-R1 0.026 J NA NA NA Dry Dry NA NA NA NA NA NA
MST069-R2 0.027 J NA NA NA Dry Dry NA NA NA NA NA NA
MST069-R3 0.027 J NA NA NA Dry Dry NA NA NA NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 <0.0035 UJ NS Dry NS NS NS NS NS NS NS <0.0050 U Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 <0.0035 UJ Dry Dry Dry Dry Dry <0.0020 U Dry Dry Dry <0.0050 U Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 0.0074 J Dry Dry Dry Dry Dry 0.0093 0.0071 Dry Dry 0.0068 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 <0.0035 UJ Dry Dry Dry Dry Dry Dry Dry Dry Dry <0.0050 U 0.0036
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Vanadium
1998a 2001 2002

Mine Station Name Station ID Spring Flag Fall Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag
EVM W Dump Seep MDS025 NS NS 0.0028 J <0.0050 U NS Dry NS
EVM S Dump Seep MDS026 NS NS 0.0018 J <0.0050 U NS <0.0050 U NS
Hedin Spring MSG001 NS NS NS <0.0050 U NS <0.0050 U NS
W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS Dry NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS Dry NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS Dry NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS <0.0050 U Dry Dry NS
W Pond Creek Headwaters, below W Pond MST144 NS NS NS Dry NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS Dry NS NA NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS <0.0050 U NA <0.0050 U NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS Dry NS 0.0088 NS
S Pit Overburden Dump Seep MDS016 NS NS NS Dry NS Dry NS

MDS022-Avg 0.023 <0.0043 U 0.024 J <0.0050 U NS <0.0050 U NS
MDS022 0.023 <0.0043 U 0.024 J NA NS <0.0050 U NS
MDS022-R1 NA NA NA <0.0050 U NS NA NS
MDS022-R2 NA NA NA <0.0050 U NS NA NS
MDS022-R3 NA NA NA <0.0050 U NS NA NS

Taylor Spring MSG002 NS NS NS Dry NS Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS <0.0050 U NS
W Fork Lone Pine Creek Above Tributary MST064 NS NS NS <0.0050 U 0.00070 <0.0050 U 0.00074
E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS <0.0050 U NS Dry NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS <0.0050 U NA <0.0050 U 0.0010
Lone Pine Creek, Spring Fed Tributary MST277 NS NS NS NS NS NS NS
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS NS
Garden Hose Spring MSG003 NS NS 0.0028 J <0.0050 U NS <0.0050 U NS
Holmgren Spring MSG004 NS NS NS NS NS <0.0050 U NS
Cattle Spring MSG005 NS NS NS NS NS <0.0050 U NS
SE Spring MSG006 NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS 0.019 Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS Dry NS Dry NS

MST069-Avg NS NS NS <0.0050 U 0.0016 <0.0050 U 0.0019
MST069 NS NS NS NA 0.0016 <0.0050 U 0.0019
MST069-R1 NS NS NS <0.0050 U NA NA NA
MST069-R2 NS NS NS <0.0050 U NA NA NA
MST069-R3 NS NS NS <0.0050 U NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS 0.011 NS Dry Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS NS <0.0050 U Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS NS <0.0050 U Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS NS <0.0050 U Dry Dry Dry
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Vanadium
2003 2004

Mine Station Name Station ID Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS 0.0011 Dry
EVM S Dump Seep MDS026 NS NS NS NS NS NS 0.0034 0.00089  

MSG001-Avg NS NS NS NS NS NS <0.00048 U <0.00079 U
MSG001 NS NS NS NS NS NS <0.00048 U NA
MSG001-R1 NS NS NS NS NS NS NA <0.00079 U
MSG001-R2 NS NS NS NS NS NS NA <0.00079 U
MSG001-R3 NS NS NS NS NS NS NA <0.00079 U

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry 0.0016 0.0013 Dry Dry 0.0022 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS 0.00058 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS 0.00056 <0.00079 U
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS 0.011 0.0034  
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS <0.00048 U Dry
S Pit Overburden Limestone Drain MDS022 NS NS NS NS NS NS <0.00048 U <0.00079 U
Taylor Spring MSG002 NS NS NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 0.00060 NS NS 0.00072 0.0013  

MST064-Avg 0.0055 NS 0.00069 0.00064 0.00065 0.00093 0.00065 <0.00079 U
MST064 0.0055 NS 0.00069 0.00064 0.00065 0.00093 0.00065 NA
MST064-R1 NA NS NA NA NA NA NA <0.00079 U
MST064-R2 NA NS NA NA NA NA NA <0.00079 U
MST064-R3 NA NS NA NA NA NA NA <0.00079 U

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 0.00085 0.00092 0.0014 0.0011 0.0010 0.0014 0.0011 0.00086  

MST277-Avg NS NS NS NS NS NS <0.00042 U Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS <0.00048 Dry
MST277-R2 NS NS NS NS NS NS <0.00048 Dry
MST277-R3 NS NS NS NS NS NS <0.00030 Dry
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Vanadium
2003 2004

Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 0.00090 <0.00079 U
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 0.00099 <0.00079 U
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 0.0011 0.00081  
Goat Seep MDS033 NS NS NS NS NS NS 0.0016 Dry
Garden Hose Spring MSG003 NS NS NS NS NS NS 0.0011 0.00087  
Holmgren Spring MSG004 NS NS NS NS NS NS 0.0016 0.0052  

MSG005-Avg NS NS NS NS NS NS <0.00048 U <0.00079 U
MSG005 NS NS NS NS NS NS <0.00048 U NA
MSG005-R1 NS NS NS NS NS NS NA <0.00079 U
MSG005-R2 NS NS NS NS NS NS NA <0.00079 U
MSG005-R3 NS NS NS NS NS NS NA <0.00079 U

SE Spring MSG006 NS NS NS NS NS NS 0.00073 0.0011  
Ballard Creek, Headwaters MST067 Dry Dry 0.018 0.013 Dry Dry 0.0084 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS Dry Dry
Short Creek, Below BM MST069 NA Dry 0.0015 0.0020 0.0015 0.0019 0.0011 0.0011
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NA 0.0062 Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry Dry 0.00080 Dry Dry Dry 0.0017 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 Dry Dry 0.0038 0.0057 Dry Dry 0.0023 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry Dry Dry Dry Dry Dry 0.00072 <0.00079 U
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Zinc
1998a 2001 2002

Mine Station Name Station ID Spring Flag Fall Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag
EVM W Dump Seep MDS025 NS NS 0.14 J 0.12 NS Dry NS
EVM S Dump Seep MDS026 NS NS 0.047 J <0.015 U NS <0.075 U NS
Hedin Spring MSG001 NS NS NS <0.0020 U NS <0.075 U NS
W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS Dry NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS Dry NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS Dry NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS <0.0020 U Dry Dry Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS Dry NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS Dry NS NA NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS <0.0020 U NA <0.075 U NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS Dry NS <0.075 U NS
S Pit Overburden Dump Seep MDS016 NS NS NS Dry NS Dry NS

MDS022-Avg 0.0060 <0.0011 U 0.10 <0.0063 U NS <0.075 U NS
MDS022 0.0060 <0.0011 U 0.10 NA NS <0.075 U NS
MDS022-R1 NA NA NA <0.015 U NS NA NS
MDS022-R2 NA NA NA <0.0020 U NS NA NS
MDS022-R3 NA NA NA <0.0020 U NS NA NS

Taylor Spring MSG002 NS NS NS Dry NS Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS <0.075 U NS
W Fork Lone Pine Creek Above Tributary MST064 NS NS NS <0.0020 U <0.070 U <0.075 U <0.045 UJ
E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS <0.015 U NS Dry NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS <0.0020 U NA <0.075 U <0.045 UJ
Lone Pine Creek, Spring Fed Tributary MST277 NS NS NS NS NS NS NS
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS NS
Garden Hose Spring MSG003 NS NS 0.016 J <0.0020 U NS <0.075 U NS
Holmgren Spring MSG004 NS NS NS NS NS <0.075 U NS
Cattle Spring MSG005 NS NS NS NS NS <0.075 U NS
SE Spring MSG006 NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS 0.033 Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS Dry NS NS NS

MST069-Avg NS NS NS <0.015 U <0.070 U <0.075 U <0.045 UJ
MST069 NS NS NS NA <0.070 U <0.075 U <0.045 UJ
MST069-R1 NS NS NS <0.015 U NA NA NA
MST069-R2 NS NS NS <0.015 U NA NA NA
MST069-R3 NS NS NS <0.015 U NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS <0.0020 U NS Dry NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS NS <0.015 U Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS NS 0.016 Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS NS <0.015 U Dry Dry Dry
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Zinc
2003 2004

Mine Station Name Station ID Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS <0.00040 U NS
EVM S Dump Seep MDS026 NS NS NS NS NS NS <0.00040 U <0.015 U

MSG001-Avg NS NS NS NS NS NS <0.00040 U <0.015 U
MSG001 NS NS NS NS NS NS <0.00040 U NA
MSG001-R1 NS NS NS NS NS NS NA <0.015 U
MSG001-R2 NS NS NS NS NS NS NA <0.015 U
MSG001-R3 NS NS NS NS NS NS NA <0.015 U

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry <0.045 U <0.070 U Dry Dry <0.0020 U Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS <0.00040 U Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS <0.0020 U <0.015 U
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS <0.00040 U <0.015 U
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS <0.00040 U Dry
S Pit Overburden Limestone Drain MDS022 NS NS NS NS NS NS <0.0020 U <0.015 U
Taylor Spring MSG002 NS NS NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS <0.070 U NS NS <0.00040 U <0.015 U

MST064-Avg <0.065 U NA <0.045 U <0.070 U <0.080 U <0.075 U <0.0020 U <0.015 U
MST064 <0.065 U NA <0.045 U <0.070 U <0.080 U <0.075 U <0.0020 U NA
MST064-R1 NA NA NA NA NA NA NA <0.015 U
MST064-R2 NA NA NA NA NA NA NA <0.015 U
MST064-R3 NA NA NA NA NA NA NA <0.015 U

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 <0.065 U <0.050 U <0.045 U <0.070 U <0.080 U <0.075 U <0.0020 U <0.015 U

MST277-Avg NS NS NS NS NS NS <0.010 U Dry
MST277 NS NS NS NS NS NS NA U Dry
MST277-R1 NS NS NS NS NS NS <0.010 U Dry
MST277-R2 NS NS NS NS NS NS <0.010 U Dry
MST277-R3 NS NS NS NS NS NS <0.010 U Dry
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Table 5 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)†

Zinc
2003 2004

Mine Station Name Station ID Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS <0.0020 U <0.015 U
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS <0.0020 U <0.015 U
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS <0.0020 U <0.015 U
Goat Seep MDS033 NS NS NS NS NS NS <0.0020 U Dry
Garden Hose Spring MSG003 NS NS NS NS NS NS <0.0020 U <0.015 U
Holmgren Spring MSG004 NS NS NS NS NS NS <0.00040 U <0.015 U

MSG005-Avg NS NS NS NS NS NS <0.00040 U <0.015 U
MSG005 NS NS NS NS NS NS <0.00040 U NA
MSG005-R1 NS NS NS NS NS NS NA <0.015 U
MSG005-R2 NS NS NS NS NS NS NA <0.015 U
MSG005-R3 NS NS NS NS NS NS NA <0.015 U

SE Spring MSG006 NS NS NS NS NS NS <0.0020 U <0.015 U
Ballard Creek, Headwaters MST067 Dry Dry <0.045 U <0.070 U Dry Dry 0.027 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS Dry Dry
Short Creek, Below BM MST069 Dry Dry <0.045 U <0.070 U <0.080 U <0.075 U <0.015 U <0.015 U
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS <0.00040 U Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry Dry <0.045 U Dry Dry Dry <0.00040 U Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 Dry Dry <0.045 U <0.070 U Dry Dry 0.013 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry Dry Dry Dry Dry Dry <0.00040 U <0.015 U

Notes:
† All data has been censored at the reporting limit.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance 
with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 6
Seeps, Springs, and Headwater Streams - Filtered Censored Results - Screening Analytes (mg/L)

Aluminum Antimony Arsenic Barium Beryllium Boron Chloride
2001 2001 2001 2001 2001 2001 2000 2001 2002 2004

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 <0.0010 U <0.0025 U 0.0081 0.031 J <0.0050 U 0.026 NS 5.0 4.6 J Dry 5.0 Dry
EVM S Dump Seep MDS026 <0.0010 U <0.0025 U <0.00050 U 0.023 J <0.0050 U <0.025 U NS 7.4 NA 21 J 0.80 6.8

MSG001-Avg NS NS NS NS NS NS NS NS 11 J 11 J 11 11
MSG001 NS NS NS NS NS NS NS NS 11 J 11 J 11 NA
MSG001-R1 NS NS NS NS NS NS NS NS NA NA NA 11
MSG001-R2 NS NS NS NS NS NS NS NS NA NA NA 11
MSG001-R3 NS NS NS NS NS NS NS NS NA NA NA 11

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS NS NS Dry Dry Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS NS NS Dry Dry Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS NS NS Dry Dry Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS NS NS NS NA NS 180 J Dry 160 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS NA NS Dry Dry 5.5 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS NS NS Dry 280 J Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS NS NS 18 J 13 J 23 23
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS NS NS Dry NA 5.6 37
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS NS NS Dry Dry 1.3 Dry

MDS022-Avg 0.0041 J <0.0025 U 0.0018 0.015 J <0.0050 U <0.025 U NS 3.3 12 J 7.0 J 3.6 5.5
MDS022 0.0041 J <0.0025 U 0.0018 0.015 J <0.0050 U <0.025 U NS 3.3 NA 7.0 J 3.6 5.5
MDS022-R1 NS NS NS NS NS NA NS NA 29 J NA NA NA
MDS022-R2 NS NS NS NS NS NA NS NA 4.7 J NA NA NA
MDS022-R3 NS NS NS NS NS NA NS NA 4.5 J NA NA NA

Taylor Spring MSG002 NS NS NS NS NS NS NS NS Dry Dry Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS NS NS NS NS 7.0 J 3.3 5.2

MST064-Avg NS NS NS NS NS NS NS NS 4.0 J 4.4 J 4.1 4.1
MST064 NS NS NS NS NS NS NS NS 4.0 J 4.4 J 4.1 NA
MST064-R1 NS NS NS NS NS NS NS NS NA NA NA 4.4
MST064-R2 NS NS NS NS NS NS NS NS NA NA NA 4.4
MST064-R3 NS NS NS NS NS NS NS NS NA NA NA 3.5

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS NS NS 2.6 J Dry Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS NS NS NS NS NS 3.3 J 5.3 J 2.4 4.5

MST277-Avg NS NS NS NS NS NS NS NS NS NS 4.5 Dry
MST277 NS NS NS NS NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS NS NS NS NS 4.5 Dry
MST277-R2 NS NS NS NS NS NS NS NS NS NS 4.4 Dry
MST277-R3 NS NS NS NS NS NS NS NS NS NS 4.5 Dry

Lone Pine Creek, Spring Fed Tributary

Station
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Aluminum Antimony Arsenic Barium Beryllium Boron Chloride
2001 2001 2001 2001 2001 2001 2000 2001 2002 2004

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS NS NS NS 3.9 4.9
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS NS NS NS 2.9 3.2
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS NS NS NS 6.6 7.4
Goat Seep MDS033 NS NS NS NS NS NS NS NS NS NS 4.1 Dry
Garden Hose Spring MSG003 <0.0010 U <0.0025 U <0.00050 U 0.039 <0.0050 U <0.025 U NS 5.7 4.2 J <10 UJ 4.5 10
Holmgren Spring MSG004 NS NS NS NS NS NS NS NS NS 3.2 J 2.9 3.5

MSG005-Avg NS NS NS NS NS NS NS NS NS 3.1 J 3.3 2.8
MSG005 NS NS NS NS NS NS NS NS NS 3.1 J 3.3 NA
MSG005-R1 NS NS NS NS NS NS NS NS NS NA NA 2.7
MSG005-R2 NS NS NS NS NS NS NS NS NS NA NA 2.8
MSG005-R3 NS NS NS NS NS NS NS NS NS NA NA 2.9

SE Spring MSG006 NS NS NS NS NS NS NS NS NS NS 4.8 4.8
Ballard Creek, Headwaters MST067 NS NS NS NS NS NS NS NS 6.2 J Dry 8.3 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS NS NS Dry Dry Dry Dry

MST069-Avg NS NS NS NS NS NS NS NS 12 J 20 J 12 17
MST069 NS NS NS NS NS NS NS NS NA 20 J 12 17
MST069-R1 NS NS NS NS NS NS NS NS 12 J NA NA NA
MST069-R2 NS NS NS NS NS NS NS NS 12 J NA NA NA
MST069-R3 NS NS NS NS NS NS NS NS 12 J NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS NS NS 8.4 J Dry 8.9 Dry
Spring Fed Tributary #1 above N Fork Wooley Valley Creek below BM MST094 NS NS NS NS NS NS Dry NS 1.8 J Dry 2.2 Dry
Spring Fed Tributary #2 above N Fork Wooley Valley Creek below BM MST095 NS NS NS NS NS NS 3.0 NS 3.5 J Dry 4.1 Dry
Spring Fed Tributary #3 above N Fork Wooley Valley Creek below BM MST096 NS NS NS NS NS NS 3.0 NS 3.9 J Dry 3.4 4.0

Cattle Spring

Station

Short Creek, Below BM
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Calcium
2000 2001 2002 2003 2004

Mine Station Name Station ID Spring Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 NS 250 250 J NS Dry NS NS NS NS NS NS NS 240 Dry
EVM S Dump Seep MDS026 NS 280 160 J NS 250 NS NS NS NS NS NS NS 360 280

MSG001-Avg NS NS 69 J NS 63 NS NS NS NS NS NS NS 70 69
MSG001 NS NS 69 J NS 63 NS NS NS NS NS NS NS 70 NA
MSG001-R1 NS NS NA NS NA NS NS NS NS NS NS NS NA 69
MSG001-R2 NS NS NA NS NA NS NS NS NS NS NS NS NA 69
MSG001-R3 NS NS NA NS NA NS NS NS NS NS NS NS NA 69

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS Dry NS NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS Dry NS NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS Dry NS NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 NA NS 140 J Dry Dry Dry Dry Dry 130 130 Dry Dry 130 Dry
W Pond Creek Headwaters, below W Pond MST144 NA NS NS NS Dry NS NS NS NS NS NS NS 150 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS 48 NS NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek above Rasmussen Creek MST274 NS NS 63 J NA 62 NS NS NS NS NS NS NS 67 70
N Fork Lone Pine Creek above E Fork Lone Pine Creek MST275 NS NS NS NS NA NS NS NS NS NS NS NS 16 75
S Pit Overburden Dump Seep MDS016 NS NS NS NS Dry NS NS NS NS NS NS NS 280 Dry

MDS022-Avg NS 100 130 J NS 130 NS NS NS NS NS NS NS 120 140
MDS022 NS 100 NA NS 130 NS NS NS NS NS NS NS 120 140
MDS022-R1 NS NA 120 J NS NA NS NS NS NS NS NS NS NA NA
MDS022-R2 NS NA 130 J NS NA NS NS NS NS NS NS NS NA NA
MDS022-R3 NS NA 130 J NS NA NS NS NS NS NS NS NS NA NA

Taylor Spring MSG002 NS NS NS NS Dry NS NS NS NS NS NS NS Dry Dry
Lone Pine Creek above W Fork Lone Pine Creek MST058 NS NS NS NS 91 NS NS NS NS 64 NS NS 76 98

MST064-Avg NS NS 58 J 81 67 79 74 NA 70 72 75 80 76 76
MST064 NS NS 58 J 81 67 79 74 NA 70 72 75 80 76 NA
MST064-R1 NS NS NA NA NA NA NA NA NA NA NA NA NA 76
MST064-R2 NS NS NA NA NA NA NA NA NA NA NA NA NA 75
MST064-R3 NS NS NA NA NA NA NA NA NA NA NA NA NA 76

E Fork Lone Pine Creek below Wooley Valley Mine MST226 33 NS 21 J NS Dry NS NS NS NS NS NS NS Dry Dry
Tributary above W Fork Lone Pine Creek MST276 NS NS 69 J NA 77 79 71 61 57 62 82 84 76 80

MST277-Avg NS NS NS NS NS NS NS NS NS NS NS NS 93 Dry
MST277 NS NS NS NS NS NS NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS NS NS NS NS NS NS 94 Dry
MST277-R2 NS NS NS NS NS NS NS NS NS NS NS NS 93 Dry
MST277-R3 NS NS NS NS NS NS NS NS NS NS NS NS 93 Dry

Station
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Calcium
2000 2001 2002 2003 2004

Mine Station Name Station ID Spring Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS NS NS NS NS NS 160 160
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS NS NS NS NS NS 140 140
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS NS NS NS NS NS 230 230
Goat Seep MDS033 NS NS NS NS NS NS NS NS NS NS NS NS 280 Dry
Garden Hose Spring MSG003 NS 130 140 J NS 140 NS NS NS NS NS NS NS 140 140
Holmgren Spring MSG004 NS NS NS NS 75 NS NS NS NS NS NS NS 66 78

MSG005-Avg NS NS NS NS 78 NS NS NS NS NS NS NS 85 84
MSG005 NS NS NS NS 78 NS NS NS NS NS NS NS 85 84
MSG005-R1 NS NS NS NS NA NS NS NS NS NS NS NS NA 84
MSG005-R2 NS NS NS NS NA NS NS NS NS NS NS NS NA 84
MSG005-R3 NS NS NS NS NA NS NS NS NS NS NS NS NA 84

SE Spring MSG006 NS NS NS NS NS NS NS NS NS NS NS NS 220 210
Ballard Creek, Headwaters MST067 NS NS 300 J Dry Dry Dry Dry Dry 260 250 Dry Dry 270 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS Dry NS NS NS NS NS NS NS Dry Dry

MST069-Avg NS NS 400 J 480 420 430 Dry Dry 340 380 430 470 240 430
MST069 NS NS NA 480 420 430 Dry Dry 340 380 430 470 240 430
MST069-R1 NS NS 410 J NA NA NA Dry Dry NA NA NA NA NA NA
MST069-R2 NS NS 400 J NA NA NA Dry Dry NA NA NA NA NA NA
MST069-R3 NS NS 390 J NA NA NA Dry Dry NA NA NA NA NA NA

N Fork Wooley Valley Creek, above BM MST093 NS NS 38 J NS Dry NS NS NS NS NS NS NS 24 NS
Spring Fed Tributary #1 above N Fork Wooley Valley Creek below 
BM

MST094 Dry NS 33 J Dry Dry Dry Dry Dry 41 Dry Dry Dry 66 NS

Spring Fed Tributary #2 above N Fork Wooley Valley Creek below 
BM

MST095 7.0 NS 110 J Dry Dry Dry Dry Dry 150 120 Dry Dry 140 Dry

Spring Fed Tributary #3 above N Fork Wooley Valley Creek below 
BM

MST096 87 NS 92 J Dry Dry Dry Dry Dry Dry Dry Dry Dry 94 100

Ballard 
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Cattle Spring
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Copper Flouride Iron Lead Manganese Molybdenum
2001 2001 2000 2001 2001 2001 2001

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag Spring Flag
EVM W Dump Seep MDS025 0.0015 0.51 NS 6.5 <0.00025 U 5.0 0.0033
EVM S Dump Seep MDS026 0.0018 0.40 NS <0.010 U <0.00025 U 0.77 <0.00025 U
Hedin Spring MSG001 NS NS NS NS NS NS NS
W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NA NS NS NS NS
W Pond Creek Headwaters, below W Pond MST144 NS NS NA NS NS NS NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS NS
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS NS
S Pit Overburden Limestone Drain MDS022 0.0013 0.17 NS <0.010 U <0.00025 U 0.027 0.0086
Taylor Spring MSG002 NS NS NS NS NS NS NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS NS NS
W Fork Lone Pine Creek Above Tributary MST064 NS NS NS NS NS NS NS
E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS <0.020 U NS NS NS NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS NS NS NS NS
Lone Pine Creek, Spring Fed Tributary MST277 NS NS NS NS NS
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS NS
Garden Hose Spring MSG003 0.00058 <0.10 U NS <0.010 U <0.00025 U <0.0020 U <0.00025 U
Holmgren Spring MSG004 NS NS NS NS NS NS NS
Cattle Spring MSG005 NS NS NS NS NS NS NS
SE Spring MSG006 NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS NS NS NS NS
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS NS
Short Creek, Below BM MST069 NS NS NS NS NS NS NS
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS Dry NS NS NS NS
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS <0.020 U NS NS NS NS
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS <0.020 U NS NS NS NS
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Magnesium
2000 2001 2002 2003 2004

Mine Station Name Station ID Spring Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 NS 64 68 NS Dry NS NS NS NS NS NS NS 62 NS
EVM S Dump Seep MDS026 NS 79 42 NS 73 NS NS NS NS NS NS NS 83 77

MSG001-Avg NS NS 11 NS <61 U NS NS NS NS NS NS NS 10 10
MSG001 NS NS 11 NS <61 U NS NS NS NS NS NS NS 10 NA
MSG001-R1 NS NS NA NS NA NS NS NS NS NS NS NS NA 10
MSG001-R2 NS NS NA NS NA NS NS NS NS NS NS NS NA 10
MSG001-R3 NS NS NA NS NA NS NS NS NS NS NS NS NA 10

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS Dry NS Dry NS NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS Dry NS Dry NS NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS Dry NS Dry NS NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 NA NS 24 Dry Dry Dry Dry Dry 25 23 Dry Dry 23 Dry
W Pond Creek Headwaters, below W Pond MST144 NA NS Dry NS Dry NS NS NS NS NS NS NS 36 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS Dry NS 85 NS NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek above Rasmussen Creek MST274 NS NS 8.5 NA <61 U NS NS NS NS NS NS NS 9.3 9.9
N Fork Lone Pine Creek above E Fork Lone Pine Creek MST275 NS NS Dry NS NA NS NS NS NS NS NS NS 4.1 22
S Pit Overburden Dump Seep MDS016 NS NS Dry NS Dry NS NS NS NS NS NS NS 52 NS

MDS022-Avg NS 44 43 NS <61 U NS NS NS NS NS NS NS 47 56
MDS022 NS 44 NA NS <61 U NS NS NS NS NS NS NS 47 56
MDS022-R1 NS NA 35 NS NA NS NS NS NS NS NS NS NA NA
MDS022-R2 NS NA 48 NS NA NS NS NS NS NS NS NS NA NA
MDS022-R3 NS NA 48 NS NA NS NS NS NS NS NS NS NA NA

Taylor Spring MSG002 NS NS Dry NS Dry NS NS NS NS NS NS NS Dry Dry
Lone Pine Creek above W Fork Lone Pine Creek MST058 NS NS NS NS <61 U NS NS NS NS 12 NS NS 13 18

MST064-Avg NS NS 12 19 <61 U 19 17 NA 16 16 17 80 17 17
MST064 NS NS 12 19 <61 U 19 17 NA 16 16 17 80 17 NA
MST064-R1 NS NS NA NA NA NA NA NA NA NA NA NA NA 17
MST064-R2 NS NS NA NA NA NA NA NA NA NA NA NA NA 17
MST064-R3 NS NS NA NA NA NA NA NA NA NA NA NA NA 17

E Fork Lone Pine Creek below Wooley Valley Mine MST226 5.0 NS 3.7 NS Dry NS NS NS NS NS NS NS Dry Dry
Tributary above W Fork Lone Pine Creek MST276 NS NS 9.5 NA <61 U 12 12 9.9 8.4 9.1 14 84 11 13

MST277-Avg NS NS NS NS NS NS NS NS NS NS NS NS 8.8 Dry
MST277 NS NS NS NS NS NS NS NS NS NS NS NS 8.8 Dry
MST277-R1 NS NS NS NS NS NS NS NS NS NS NS NS NA Dry
MST277-R2 NS NS NS NS NS NS NS NS NS NS NS NS NA Dry
MST277-R3 NS NS NS NS NS NS NS NS NS NS NS NS NA Dry
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Magnesium
2000 2001 2002 2003 2004

Mine Station Name Station ID Spring Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag Jan. Flag Mar. Flag April Flag May Flag June Flag July Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS NS NS NS NS NS 17 17
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS NS NS NS NS NS 18 20
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS NS NS NS NS NS 69 75
Goat Seep MDS033 NS NS NS NS NS NS NS NS NS NS NS NS 64 Dry
Garden Hose Spring MSG003 NS 16 16 NS <61 U NS NS NS NS NS NS NS 15 15
Holmgren Spring MSG004 NS NS NS NS <61 U NS NS NS NS NS NS NS 24 26

MSG005-Avg NS NS NS NS <61 U NS NS NS NS NS NS NS 22 22
MSG005 NS NS NS NS <61 U NS NS NS NS NS NS NS 22 NA
MSG005-R1 NS NS NS NS NA NS NS NS NS NS NS NS NA 22
MSG005-R2 NS NS NS NS NA NS NS NS NS NS NS NS NA 22
MSG005-R3 NS NS NS NS NA NS NS NS NS NS NS NS NA 22

SE Spring MSG006 NS NS NS NS NS NS NS NS NS NS NS NS 41 42
Ballard Creek, Headwaters MST067 NS NS 73 Dry Dry Dry Dry Dry 68 66 83 470 75 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS Dry NS Dry NS NS NS NS NS NS NS Dry Dry

MST069-Avg NS NS 85 100 85 90 Dry Dry 76 83 NA NA 87 86
MST069 NS NS NA 100 85 90 Dry Dry 76 83 NA NA 87 86
MST069-R1 NS NS 88 NA NA NA Dry Dry NA NA NA NA NA NA
MST069-R2 NS NS 85 NA NA NA Dry Dry NA NA NA NA NA NA
MST069-R3 NS NS 83 NA NA NA Dry Dry NA NA NA NA NA NA

N Fork Wooley Valley Creek, above BM MST093 NS NS 6.2 NS Dry NS NS NS NS NS NS NS 4.0 Dry
Spring Fed Tributary #1 above N Fork Wooley Valley Creek below 
BM

MST094 Dry NS 6.5 Dry Dry Dry Dry Dry 6.8 Dry Dry Dry 11 Dry

Spring Fed Tributary #2 above N Fork Wooley Valley Creek below 
BM

MST095 15 NS 32 Dry Dry Dry Dry Dry 42 31 Dry Dry 39 Dry

Spring Fed Tributary #3 above N Fork Wooley Valley Creek below 
BM

MST096 22 NS 16 Dry Dry Dry Dry Dry Dry Dry Dry Dry 17 19

Ballard 
Mine

Cattle Spring
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Potassium Sodium
2000 2001 2002 2004 2000 2001 2002 2004

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 NS 3.0 3.1 Dry 3.4 Dry NS 12 J 13 Dry 12 Dry
EVM S Dump Seep MDS026 NS 1.6 0.90 13 5.3 1.8 NS 16 J 8.7 <17 UJ 17 17

MSG001-Avg NS NS 0.60 <4.5 U 0.70 0.63 NS NS 5.5 <17 UJ 5.6 5.7
MSG001 NS NS 0.60 <4.5 U 0.70 NA NS NS 5.5 <17 UJ 5.6 NA
MSG001-R1 NS NS NA NA NA 0.70 NS NS NA NA NA 5.7
MSG001-R2 NS NS NA NA NA 0.50 NS NS NA NA NA 5.7
MSG001-R3 NS NS NA NA NA 0.70 NS NS NA NA NA 5.7

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 NA NS 2.0 Dry 2.5 Dry NA NS 8.0 Dry 8.6 Dry
W Pond Creek Headwaters, below W Pond MST144 NA NS Dry Dry 1.4 Dry NA NS Dry Dry 6.8 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS Dry 6.3 Dry Dry NS NS Dry <17 UJ Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS 0.50 <4.5 U 0.60 7.8 NS NS 4.5 <17 UJ 4.9 4.7
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS Dry NA 20 100 NS NS Dry NA 4.6 17
S Pit Overburden Dump Seep MDS016 NS NS Dry Dry 1.1 Dry NS NS Dry Dry 9.3 Dry

MDS022-Avg NS 0.88 2.7 <4.5 U 1.4 1.9 NS 15 J 18 <17 UJ 14 17
MDS022 NS 0.88 NA <4.5 U 1.4 1.9 NS 15 J NA <17 UJ 14 17
MDS022-R1 NS NA 2.5 NA NA NA NS NA 24 NA NA NA
MDS022-R2 NS NA 2.9 NA NA NA NS NA 15 NA NA NA
MDS022-R3 NS NA 2.7 NA NA NA NS NA 15 NA NA NA

Taylor Spring MSG002 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS <4.5 U 12 3.4 NS NS NS <17 UJ 6.8 9.2

MST064-Avg NS NS 0.60 <4.5 U 0.60 0.73 NS NS 7.1 <17 UJ 9.4 9.5
MST064 NS NS 0.60 <4.5 U 0.60 NA NS NS 7.1 <17 UJ 9.4 NA
MST064-R1 NS NS NA NA NA 0.70 NS NS NA NA NA 9.5
MST064-R2 NS NS NA NA NA 0.80 NS NS NA NA NA 9.5
MST064-R3 NS NS NA NA NA 0.70 NS NS NA NA NA 9.6

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 1.0 NS 0.70 Dry Dry Dry 3.0 NS 2.5 Dry Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 NS NS 1.0 <4.5 U 0.50 0.70 NS NS 6.1 <17 UJ 7.0 7.9

MST277-Avg NS NS NS NS 9.1 Dry NS NS NS NS 7.0 Dry
MST277 NS NS NS NS NA Dry NS NS NS NS NA Dry
MST277-R1 NS NS NS NS 9.1 Dry NS NS NS NS 6.9 Dry
MST277-R2 NS NS NS NS 9.0 Dry NS NS NS NS 6.9 Dry
MST277-R3 NS NS NS NS 9.1 Dry NS NS NS NS 7.1 Dry
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Potassium Sodium
2000 2001 2002 2004 2000 2001 2002 2004

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS 1.0 0.80 NS NS NS NS 11 10
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS 1.5 1.7 NS NS NS NS 11 12
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS 2.6 9.0 NS NS NS NS 37 38
Goat Seep MDS033 NS NS NS NS 3.0 Dry NS NS NS NS 28 Dry
Garden Hose Spring MSG003 NS 2.3 0.80 <4.5 U 0.80 0.90 NS NS 10 <17 UJ 9.5 9.2
Holmgren Spring MSG004 NS NS NS <4.5 U 1.5 1.9 NS NS NS <17 UJ 4.7 4.8

MSG005-Avg NS NS NS <4.5 U 0.50 0.63 NS NS NS <17 UJ 4.2 4.6
MSG005 NS NS NS <4.5 U 0.50 NA NS NS NS <17 UJ 4.2 NA
MSG005-R1 NS NS NS NA NA 0.60 NS NS NS NA NA 4.6
MSG005-R2 NS NS NS NA NA 0.70 NS NS NS NA NA 4.6
MSG005-R3 NS NS NS NA NA 0.60 NS NS NS NA NA 4.5

SE Spring MSG006 NS NS NS Dry 0.70 1.4 NS NS NS NS 9.0 9.9
Ballard Creek, Headwaters MST067 NS NS 2.2 Dry 1.7 Dry NS NS 25 Dry 30 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry

MST069-Avg NS NS 3.0 9.2 2.7 3.9 NS NS 25 25 25 24
MST069 NS NS NA 9.2 2.7 3.9 NS NS NA 25 25 24
MST069-R1 NS NS 3.0 NA NA NA NS NS 26 NA NA NA
MST069-R2 NS NS 3.0 NA NA NA NS NS 25 NA NA NA
MST069-R3 NS NS 2.9 NA NA NA NS NS 24 NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS 0.80 Dry 0.40 Dry NS NS 7.6 Dry 7.0 Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry NS 0.60 Dry 1.2 Dry Dry NS 2.3 Dry 5.0 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 2.0 NS 0.50 Dry <0.30 U Dry 7.0 NS 7.4 Dry 7.7 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 0.37 NS 1.6 Dry 1.2 1.6 6.0 NS 5.6 Dry 5.4 5.7

Ballard 
Mine

Short Creek, Below BM

Cattle Spring

Station

MWH
MONITORING WELL INSTALLATION TECHNICAL MEMORANDUM
PHASE II SUPPLEMENTAL SI WORK PLAN – GROUNDWATER INVESTIGATION

FEBRUARY 2007
APPENDIX C



Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Potassium Sodium
2000 2001 2002 2004 2000 2001 2002 2004

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag
EVM W Dump Seep MDS025 NS 3.0 3.1 Dry 3.4 Dry NS 12 J 13 Dry 12 Dry
EVM S Dump Seep MDS026 NS 1.6 0.90 13 5.3 1.8 NS 16 J 8.7 <17 UJ 17 17

MSG001-Avg NS NS 0.60 <4.5 U 0.70 0.63 NS NS 5.5 <17 UJ 5.6 5.7
MSG001 NS NS 0.60 <4.5 U 0.70 NA NS NS 5.5 <17 UJ 5.6 NA
MSG001-R1 NS NS NA NA NA 0.70 NS NS NA NA NA 5.7
MSG001-R2 NS NS NA NA NA 0.50 NS NS NA NA NA 5.7
MSG001-R3 NS NS NA NA NA 0.70 NS NS NA NA NA 5.7

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 NA NS 2.0 Dry 2.5 Dry NA NS 8.0 Dry 8.6 Dry
W Pond Creek Headwaters, below W Pond MST144 NA NS Dry Dry 1.4 Dry NA NS Dry Dry 6.8 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS Dry 6.3 Dry Dry NS NS Dry <17 UJ Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS 0.50 <4.5 U 0.60 7.8 NS NS 4.5 <17 UJ 4.9 4.7
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS Dry NA 20 100 NS NS Dry NA 4.6 17
S Pit Overburden Dump Seep MDS016 NS NS Dry Dry 1.1 Dry NS NS Dry Dry 9.3 Dry

MDS022-Avg NS 0.88 2.7 <4.5 U 1.4 1.9 NS 15 J 18 <17 UJ 14 17
MDS022 NS 0.88 NA <4.5 U 1.4 1.9 NS 15 J NA <17 UJ 14 17
MDS022-R1 NS NA 2.5 NA NA NA NS NA 24 NA NA NA
MDS022-R2 NS NA 2.9 NA NA NA NS NA 15 NA NA NA
MDS022-R3 NS NA 2.7 NA NA NA NS NA 15 NA NA NA

Taylor Spring MSG002 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS <4.5 U 12 3.4 NS NS NS <17 UJ 6.8 9.2

MST064-Avg NS NS 0.60 <4.5 U 0.60 0.73 NS NS 7.1 <17 UJ 9.4 9.5
MST064 NS NS 0.60 <4.5 U 0.60 NA NS NS 7.1 <17 UJ 9.4 NA
MST064-R1 NS NS NA NA NA 0.70 NS NS NA NA NA 9.5
MST064-R2 NS NS NA NA NA 0.80 NS NS NA NA NA 9.5
MST064-R3 NS NS NA NA NA 0.70 NS NS NA NA NA 9.6

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 1.0 NS 0.70 Dry Dry Dry 3.0 NS 2.5 Dry Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 NS NS 1.0 <4.5 U 0.50 0.70 NS NS 6.1 <17 UJ 7.0 7.9

MST277-Avg NS NS NS NS 9.1 Dry NS NS NS NS 7.0 Dry
MST277 NS NS NS NS NA Dry NS NS NS NS NA Dry
MST277-R1 NS NS NS NS 9.1 Dry NS NS NS NS 6.9 Dry
MST277-R2 NS NS NS NS 9.0 Dry NS NS NS NS 6.9 Dry
MST277-R3 NS NS NS NS 9.1 Dry NS NS NS NS 7.1 Dry

Station

Enoch 
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Potassium Sodium
2000 2001 2002 2004 2000 2001 2002 2004

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS 1.0 0.80 NS NS NS NS 11 10
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS 1.5 1.7 NS NS NS NS 11 12
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS 2.6 9.0 NS NS NS NS 37 38
Goat Seep MDS033 NS NS NS NS 3.0 Dry NS NS NS NS 28 Dry
Garden Hose Spring MSG003 NS 2.3 0.80 <4.5 U 0.80 0.90 NS NS 10 <17 UJ 9.5 9.2
Holmgren Spring MSG004 NS NS NS <4.5 U 1.5 1.9 NS NS NS <17 UJ 4.7 4.8

MSG005-Avg NS NS NS <4.5 U 0.50 0.63 NS NS NS <17 UJ 4.2 4.6
MSG005 NS NS NS <4.5 U 0.50 NA NS NS NS <17 UJ 4.2 NA
MSG005-R1 NS NS NS NA NA 0.60 NS NS NS NA NA 4.6
MSG005-R2 NS NS NS NA NA 0.70 NS NS NS NA NA 4.6
MSG005-R3 NS NS NS NA NA 0.60 NS NS NS NA NA 4.5

SE Spring MSG006 NS NS NS Dry 0.70 1.4 NS NS NS NS 9.0 9.9
Ballard Creek, Headwaters MST067 NS NS 2.2 Dry 1.7 Dry NS NS 25 Dry 30 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS Dry Dry Dry Dry NS NS Dry Dry Dry Dry

MST069-Avg NS NS 3.0 9.2 2.7 3.9 NS NS 25 25 25 24
MST069 NS NS NA 9.2 2.7 3.9 NS NS NA 25 25 24
MST069-R1 NS NS 3.0 NA NA NA NS NS 26 NA NA NA
MST069-R2 NS NS 3.0 NA NA NA NS NS 25 NA NA NA
MST069-R3 NS NS 2.9 NA NA NA NS NS 24 NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS 0.80 Dry 0.40 Dry NS NS 7.6 Dry 7.0 Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry NS 0.60 Dry 1.2 Dry Dry NS 2.3 Dry 5.0 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 2.0 NS 0.50 Dry <0.30 U Dry 7.0 NS 7.4 Dry 7.7 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 0.37 NS 1.6 Dry 1.2 1.6 6.0 NS 5.6 Dry 5.4 5.7

Ballard 
Mine

Short Creek, Below BM

Cattle Spring

Station
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Silver Sulfate Thallium Uranium
2001 2000 2001 2002 2004 2001 2001

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Spring Flag
EVM W Dump Seep MDS025 <0.00025 U NS 700 J 620 J Dry 590 Dry <0.0025 U 0.0023
EVM S Dump Seep MDS026 <0.00025 U NS 645 J 470 J 620 J 810 <0.50 U <0.0025 U 0.071

MSG001-Avg NS NS NS 9.8 11 J 10 11 NS NS
MSG001 NS NS NS 9.8 11 J 10 NA NS NS
MSG001-R1 NS NS NS NA NA NA 10 NS NS
MSG001-R2 NS NS NS NA NA NA 11 NS NS
MSG001-R3 NS NS NS NA NA NA 11 NS NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS Dry Dry Dry Dry NS NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS Dry Dry Dry Dry NS NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS Dry Dry Dry Dry NS NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NA NS 150 Dry 140 Dry NS NS
W Pond Creek Headwaters, below W Pond MST144 NS NA NS Dry Dry 340 Dry NS NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS Dry 55 J Dry Dry NS NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS 34 18 J 37 16 NS NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS Dry NA 8.6 2.2 NS NS
S Pit Overburden Dump Seep MDS016 NS NS NS Dry Dry 350 Dry NS NS

MDS022-Avg <0.00025 U NS 76 J 57 J 38 J 60 49 <0.0025 U 0.0067
MDS022 <0.00025 U NS 76 J NA 38 J 60 49 <0.0025 U 0.0067
MDS022-R1 NA NS NA 65 NA NA NA NA NA
MDS022-R2 NA NS NA 55 NA NA NA NA NA
MDS022-R3 NA NS NA 51 NA NA NA NA NA

Taylor Spring MSG002 NS NS NS Dry Dry Dry Dry NS NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS 13 J 19 34 NS NS

MST064-Avg NS NS NS 37 27 J 40 39 NS NS
MST064 NS NS NS 37 27 J 40 NA NS NS
MST064-R1 NS NS NS NA NA NA 39 NS NS
MST064-R2 NS NS NS NA NA NA 39 NS NS
MST064-R3 NS NS NS NA NA NA 39 NS NS

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS 9.0 NS 8.2 Dry Dry Dry NS NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS 59 39 J 40 47 NS NS

MST277-Avg NS NS NS NS NS 3.6 Dry NS NS
MST277 NS NS NS NS NS NA Dry NS NS
MST277-R1 NS NS NS NS NS 3.5 Dry NS NS
MST277-R2 NS NS NS NS NS 3.6 Dry NS NS
MST277-R3 NS NS NS NS NS 3.7 Dry NS NS

Station
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Table 6 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)†

Silver Sulfate Thallium Uranium
2001 2000 2001 2002 2004 2001 2001

Mine Station Name Station ID Spring Flag Spring Flag Spring Flag Spring Flag Fall Flag Spring Flag Fall Flag Spring Flag Spring Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS 140 15 NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS 160 200 NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS 570 440 NS NS
Goat Seep MDS033 NS NS NS NS NS 720 Dry NS NS
Garden Hose Spring MSG003 <0.00025 U NS 160 120 120 J 120 110 <0.0025 U 0.0022
Holmgren Spring MSG004 NS NS NS NS 45 J 34 46 NS NS

MSG005-Avg NS NS NS NS 31 J 34 30 NS NS
MSG005 NS NS NS NS 31 J 34 NA NS NS
MSG005-R1 NS NS NS NS NA NA 30 NS NS
MSG005-R2 NS NS NS NS NA NA 30 NS NS
MSG005-R3 NS NS NS NS NA NA 30 NS NS

SE Spring MSG006 NS NS NS NS NS 390 440 NS NS
Ballard Creek, Headwaters MST067 NS NS NS 780 Dry 810 Dry NS NS
W Fork Ballard Creek, Headwaters MST068 NS NS NS Dry Dry Dry Dry NS NS

MST069-Avg NS NS NS 1000 NA 1200 760 NS NS
MST069 NS NS NS NA NA 1200 760 NS NS
MST069-R1 NS NS NS 1000 NA NA NA NS NS
MST069-R2 NS NS NS 1000 NA NA NA NS NS
MST069-R3 NS NS NS 1000 NA NA NA NS NS

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS 18 J Dry 17 Dry NS NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS Dry NS 7.7 J Dry 13 Dry NS NS
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS 69 NS 290 J Dry 270 Dry NS NS
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS 110 NS 110 J Dry 100 59 NS NS

Ballard 
Mine

Cattle Spring

Short Creek, Below BM

Notes:
† All data has been censored at the reporting limit.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance with MWH SOP-
NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 7
Ponds - Filtered Results - COPC (mg/L)†

Cadmium Chromium

Mine Name  ID Spring Flag May Flag July Flag Sept. Flag Nov. Flag Jan. Flag April Flag May Flag June Flag July Flag Spring Flag Spring Flag Spring Flag
MSP017-Avg <0.00070 U 0.00070 NS <0.00010 U NS NS NS NS NS NS 0.00030 <0.0080 U <0.010 U
MSP017 <0.00070 U 0.00070 NS <0.00010 U NS NS NS NS NS NS NA <0.0080 U <0.010 U
MSP017-R1 NA NA NA NA NA NA NA NA NA NA 0.00030 NA NA
MSP017-R2 NA NA NA NA NA NA NA NA NA NA 0.00030 NA NA
MSP017-R3 NA NA NA NA NA NA NA NA NA NA 0.00030 NA NA

EVM Keyhole Pond MSP018 0.050 0.10 0.0067 0.0090 0.056 0.016 0.089 0.095 0.028 0.0026 0.074 <0.0080 U <0.010 U
EVM Bat Cave Pond MSP019 <0.00070 U 0.00010 NS <0.00010 U NS NS NS NS NS NS 0.00010 <0.0080 U <0.010 U
EVM West Pond MSP020 <0.00070 U 0.00040 NS <0.0011 U NS NS NS NS NS NS 0.0020 <0.0080 U <0.010 U

MSP021-Avg 0.0046 0.015 NS <0.0011 U NS NS NS NS NS NS 0.0098 <0.0080 U <0.010 U
MSP021 0.0046 NA NS <0.0011 U NS NS NS NS NS NS 0.0098 <0.0080 U NA
MSP021-R1 NA 0.014 NA NA NA NA NA NA NA NA NA NA <0.010 U
MSP021-R2 NA 0.015 NA NA NA NA NA NA NA NA NA NA <0.010 U
MSP021-R3 NA 0.015 NA NA NA NA NA NA NA NA NA NA <0.010 U

EVM Tipple Pond MSP022 <0.00070 U 0.0010 NS 0.0013 NS NS NS NS NS NS 0.00010 <0.0080 U <0.010 U
EVM Haul Road Pond MSP023 <0.00070 0.00010 NS 0.0030 NS NS NS NS NS NS 0.00020 <0.0080 U <0.010 U
EVM Shop Pond MSP031 0.0016 0.0017 NS 0.0080 NS NS NS NS NS NS <0.00010 U <0.0080 U <0.010 U
HM Henry Pond MSP014 <0.00070 U 0.00010 NS <0.00010 U NS NS NS NS NS NS 0.00020 <0.0080 U <0.010 U
HM Smith Pond MSP015 <0.00070 U 0.00020 NS 0.00016 NS NS NS NS NS NS <0.00010 U 0.012 <0.010 U

MSP016-Avg <0.00070 U <0.00010 U NS <0.0011 U NS NS NS NS NS NS <0.00010 U <0.0080 U <0.010 U
MSP016 <0.00070 U <0.00010 U NS NA NS NS NS NS NS NS NA <0.0080 U <0.010 U
MSP016-D <0.00070 U NA NA NA NA NA NA NA NA NA NA <0.0080 U NA
MSP016-R1 NA NA NA <0.0011 U NA NA NA NA NA NA <0.00010 U NA NA
MSP016-R2 NA NA NA <0.0011 U NA NA NA NA NA NA <0.00010 U NA NA
MSP016-R3 NA NA NA <0.0011 U NA NA NA NA NA NA <0.00010 U NA NA

HM South Pit Pond MSP055 0.039 0.0031 0.0070 NS NS NS 0.021 0.024 0.029 0.0069 0.030 0.014 0.010
MSP010-Avg <0.00070 U 0.0011 <0.00050 U <0.0011 U NS NS 0.0010 0.00073 0.00030 <0.00010 U 0.00080 0.023 <0.010 U
MSP010 <0.00070 U NA NA <0.0011 U NS NS NA NA 0.00030 <0.00010 U 0.00080 0.023 <0.010 U
MSP010-R1 NA 0.0011 <0.00050 U NA NA NA 0.0010 0.00080 NA NA NA NA 0.010
MSP010-R2 NA 0.0011 <0.00050 U NA NA NA 0.0011 0.00070 NA NA NA NA 0.010
MSP010-R3 NA 0.0011 <0.00050 U NA NA NA 0.00090 0.00070 NA NA NA NA <0.010 U
MSP011-Avg 0.0013 0.0012 NS NS NS NS NS NS NS NS 0.0010 <0.0080 U <0.010 U
MSP011 0.0013 0.0012 NS NS NS NS NS NS NS NS 0.0010 <0.0080 U <0.010 U
MSP011-D NA NA NS NS NS NS NS NS NS NS NA NA NA

BM Lower Elk Pond MSP012 0.00097 0.0012 NS NS NS NS NS NS NS NS 0.0015 0.010 <0.010 U
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 <0.00070 U 0.00040 NS NS NS NS NS NS NS NS 0.00040 0.0088 <0.010 U
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS 0.0021 NS NS

Ballard 
Mine

Station

EVM South Pond

EVM Stock Pond
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BM Dredge Pond
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Table 7 continued
Ponds - Filtered Results - COPC (mg/L)†

Nickel

Mine Name ID Spring Flag May Flag July Flag Sept. Flag Nov. Flag April Flag May Flag June Flag July Flag May Flag
MSP017-Avg 0.016 0.021 J NS <0.028 U NS NS NS NS NS 0.012
MSP017 0.016 0.021 J NS <0.028 U NS NS NS NS NS NA
MSP017-R1 NA NA NA NA NS NS NS NS NS 0.012
MSP017-R2 NA NA NA NA NS NS NS NS NS 0.012
MSP017-R3 NA NA NA NA NS NS NS NS NS 0.011

EVM Keyhole Pond MSP018 1.5 1.7 J 1.3 0.60 0.81 1.3 1.6 1.5 1.1 1.9
EVM Bat Cave Pond MSP019 0.011 0.012 J NS <0.028 U NS NS NS NS NS 0.018
EVM West Pond MSP020 0.011 0.011 J NS 0.033 NS NS NS NS NS 0.032

MSP021-Avg 0.069 0.17 J NS 0.031 NS NS NS NS NS 0.12
MSP021 0.069 NA NS 0.031 NS NS NS NS NS 0.12
MSP021-R1 NA 0.17 J NA NA NS NS NS NS NS NA
MSP021-R2 NA 0.17 J NA NA NS NS NS NS NS NA
MSP021-R3 NA 0.18 J NA NA NS NS NS NS NS NA

EVM Tipple Pond MSP022 <0.0033 U 0.0050 J NS <0.028 U NS NS NS NS NS <0.0050 U
EVM Haul Road Pond MSP023 <0.0033 U <0.0035 J NS <0.028 U NS NS NS NS NS 0.0058
EVM Shop Pond MSP031 0.022 0.015 J NS 0.058 NS NS NS NS NS <0.0050 U
HM Henry Pond MSP014 <0.0033 U 0.0090 J NS <0.028 U NS NS NS NS NS 0.011
HM Smith Pond MSP015 0.0060 0.0046 J NS <0.028 U NS NS NS NS NS <0.0050 U

MSP016-Avg 0.0046 0.0035 J NS <0.028 U NS NS NS NS NS <0.0050 U
MSP016 0.0046 0.0035 J NS NA NS NS NS NS NS NA
MSP016-D 0.0046 NA NS NA NS NS NS NS NS NA
MSP016-R1 NA NA NS 0.028 NS NS NS NS NS <0.0050 U
MSP016-R2 NA NA NS <0.028 U NS NS NS NS NS <0.0050 U
MSP016-R3 NA NA NS <0.028 U NS NS NS NS NS <0.0050 U

HM South Pit Pond MSP055 0.96 0.15 J 0.49 NS NS 0.38 0.47 0.79 0.65 0.57
MSP010-Avg 0.031 0.017 J 0.052 0.12 NS 0.023 0.024 0.055 0.071 0.025
MSP010 0.031 NA NA 0.12 NS NA NA 0.055 0.071 0.025
MSP010-R1 NA 0.018 J 0.050 NA NA 0.024 0.023 NA 0.071 NA
MSP010-R2 NA 0.018 J 0.053 NA NA 0.023 0.023 NA 0.071 NA
MSP010-R3 NA 0.016 J 0.052 NA NA 0.023 0.025 NA 0.071 NA
MSP011-Avg 0.0091 0.0078 J NS NS NS NS NS NS NS 0.0099
MSP011 0.0091 0.0078 J NS NS NS NS NS NS NS NA
MSP011-R1 NA NA NS NS NS NS NS NS NS 0.0099
MSP011-R2 NA NA NS NS NS NS NS NS NS 0.0099
MSP011-R3 NA NA NS NS NS NS NS NS NS 0.0099

BM Lower Elk Pond MSP012 0.0080 0.0086 J NS NS NS NS NS NS NS 0.0081
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 0.0098 0.0060 J NS NS NS NS NS NS NS 0.0072
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS 0.015

Enoch 
Valley 
Mine

Henry 
Mine
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Table 7 continued
Ponds - Filtered Results - COPC (mg/L)†

Vanadium Zinc

Name  ID Spring Flag May Flag July Flag Sept. Flag Nov. Flag Jan. Flag April Flag May Flag June Flag July Flag Spring Flag May Flag May Flag July Flag Sept. Flag Nov. Flag
EVM South Pond MSP017-Avg <0.0095 UJ <0.0050 U NS <0.0050 U NS NS NS NS NS NS 0.0025 0.019 J 0.015 NS <0.075 U NS

MSP017 <0.0095 UJ <0.0050 U NS <0.0050 U NS NS NS NS NS NS 0.0025 0.019 J 0.015 NS <0.075 U NS
MSP017-R1 NA NA NS NA NS NS NS NS NS NS NA NA NA NS NA NS
MSP017-R2 NA NA NS NA NS NS NS NS NS NS NA NA NA NS NA NS
MSP017-R3 NA NA NS NA NS NS NS NS NS NS NA NA NA NS NA NS

EVM Keyhole Pond MSP018 0.061 J 0.083 0.048 0.022 0.040 0.030 0.093 0.076 0.055 0.035 0.086 6.6 J 6.6 2.6 0.92 4.0 J
EVM Bat Cave Pond MSP019 0.019 J 0.014 NS 0.013 NS NS NS NS NS NS 0.018 <0.010 UJ <0.015 U NS <0.075 U NS
EVM West Pond MSP020 0.013 J 0.013 NS 0.0089 NS NS NS NS NS NS 0.017 <0.010 UJ <0.015 U NS <0.075 U NS

MSP021-Avg 0.022 J 0.029 NS 0.016 NS NS NS NS NS NS 0.036 0.16 J 0.88 NS <0.075 U NS
MSP021 0.022 J NA NS 0.016 NS NS NS NS NS NS 0.036 0.16 J NA NS <0.075 U NS
MSP021-R1 NA 0.031 NS NA NS NS NS NS NS NS NA NA 0.88 NA NA NS
MSP021-R2 NA 0.029 NS NA NS NS NS NS NS NS NA NA 0.86 NA NA NS
MSP021-R3 NA 0.028 NS NA NS NS NS NS NS NS NA NA 0.89 NA NA NS

EVM Tipple Pond MSP022 0.024 J 0.019 NS 0.043 NS NS NS NS NS NS 0.0093 <0.010 UJ <0.015 U NS <0.075 U NS
EVM Haul Road Pond MSP023 0.026 J 0.040 NS 0.032 NS NS NS NS NS NS 0.056 <0.010 UJ <0.0020 U NS <0.075 U NS

MSP031-Avg <0.0095 UJ <0.0050 U NS 0.040 NS NS NS NS NS NS 0.0041 0.024 J 0.022 NS 0.079 NS
MSP031 <0.0095 UJ <0.0050 U NS 0.040 NS NS NS NS NS NS 0.0041 0.025 J 0.022 NS 0.079 NS
MSP031-D NA NA NS NA NS NS NS NS NS NS NA 0.023 J NA NA NA NS

HM Henry Pond MSP014 <0.0095 UJ <0.0050 U NS <0.0050 U NS NS NS NS NS NS 0.0028 <0.010 UJ <0.015 U NS <0.075 U NS
HM Smith Pond MSP015 <0.0095 UJ <0.0050 U NS 0.0078 NS NS NS NS NS NS 0.0026 0.012 J <0.015 U NS <0.075 U NS

MSP016-Avg <0.0095 UJ <0.0050 U NS 0.019 NS NS NS NS NS NS 0.0045 <0.010 UJ <0.015 U NS <0.075 U NS
MSP016 <0.0095 UJ <0.0050 U NS NA NS NS NS NS NS NS NA <0.010 UJ <0.015 U NS NA NS
MSP016-D <0.0095 UJ NA NS NA NS NS NS NS NS NS NA NA NA NS NA NS
MSP016-R1 NA NA NS 0.020 NS NS NS NS NS NS 0.0045 NA NA NS <0.075 U NS
MSP016-R2 NA NA NS 0.018 NS NS NS NS NS NS 0.0044 NA NA NS <0.075 U NS
MSP016-R3 NA NA NS 0.019 NS NS NS NS NS NS 0.0046 NA NA NS <0.075 U NS

HM South Pit Pond MSP055 0.038 J 0.029 0.040 NS NS NS 0.041 0.043 0.033 0.031 0.038 4.0 J 0.33 0.59 NS NS
MSP010-Avg 0.012 J 0.013 0.025 0.023 NS NS 0.016 0.015 0.039 0.029 0.016 0.025 J <0.015 U <0.070 U <0.075 U NS
MSP010 0.012 J NA NA 0.023 NS NS NA NA 0.039 0.029 0.016 0.025 J NA NA <0.075 U NS
MSP010-R1 NA 0.012 0.024 NA NA NA 0.016 0.015 NA NA NA NA <0.015 U <0.070 U NA NS
MSP010-R2 NA 0.014 0.026 NA NA NA 0.016 0.015 NA NA NA NA <0.015 U <0.070 U NA NS
MSP010-R3 NA 0.013 0.026 NA NA NA 0.016 0.015 NA NA NA NA <0.015 U <0.070 U NA NS
MSP011-Avg 0.048 J 0.024 NS NS NS NS NS NS NS NS 0.013 <0.010 UJ <0.015 U NS NS NS
MSP011 0.048 J 0.024 NS NS NS NS NS NS NS NS NA <0.010 UJ <0.015 U NS NS NS
MSP011-D NA NA NS NS NS NS NS NS NS NS NA <0.010 UJ NA NS NS NS
MSP011-R1 NA NA NS NS NS NS NS NS NS NS 0.012 NA NA NS NS NS
MSP011-R2 NA NA NS NS NS NS NS NS NS NS 0.013 NA NA NS NS NS
MSP011-R3 NA NA NS NS NS NS NS NS NS NS 0.013 NA NA NS NS NS

BM Lower Elk Pond MSP012 0.040 J 0.039 NS NS NS NS NS NS NS NS 0.027 0.010 J <0.015 U NS NS NS
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 <0.0095 UJ <0.0050 U NS NS NS NS NS NS NS NS 0.012 <0.010 UJ <0.015 U NS NS NS
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS 0.0062 NS NS NS NS NS
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Table 7 continued
Ponds - Filtered Results - COPC (mg/L)†

Zinc

Mine Name  ID Jan. Flag April Flag May Flag June Flag July Flag Spring Flag
MSP017-Avg NS NS NS NS NS 0.012
MSP017 NS NS NS NS NS NA
MSP017-R1 NS NS NS NS NS 0.012
MSP017-R2 NS NS NS NS NS 0.012
MSP017-R3 NS NS NS NS NS 0.012

EVM Keyhole Pond MSP018 3.8 5.7 6.5 4.3 1.9 7.2
EVM Bat Cave Pond MSP019 NS NS NS NS NS 0.0060
EVM West Pond MSP020 NS NS NS NS NS 0.032

MSP021-Avg NS NS NS NS NS 0.40
MSP021 NS NS NS NS NS 0.40
MSP021-R1 NS NS NS NS NS NA
MSP021-R2 NS NS NS NS NS NA
MSP021-R3 NS NS NS NS NS NA

EVM Tipple Pond MSP022 NS NS NS NS NS <0.0020 U
EVM Haul Road Pond MSP023 NS NS NS NS NS 0.0060

MSP031-Avg NS NS NS NS NS <0.0020 U
MSP031 NS NS NS NS NS <0.0020 U
MSP031-D NS NS NS NS NS NA

HM Henry Pond MSP014 NS NS NS NS NS 0.0040
HM Smith Pond MSP015 NS NS NS NS NS <0.0040 U

MSP016-Avg NS NS NS NS NS <0.0020 U
MSP016 NS NS NS NS NS NA
MSP016-R1 NS NS NS NS NS <0.0020 U
MSP016-R2 NS NS NS NS NS <0.0020 U
MSP016-R3 NS NS NS NS NS <0.0020 U

HM South Pit Pond MSP055 NS 1.7 1.6 1.7 0.65 1.9
MSP010-Avg NS <0.045 U <0.070 U <0.080 U <0.075 U 0.0090
MSP010 NS NA NA <0.080 U <0.075 U 0.0090
MSP010-R1 NS <0.045 U 0.021 NA NA NA
MSP010-R2 NS <0.045 U 0.019 NA NA NA
MSP010-R3 NS <0.045 U 0.022 NA NA NA
MSP011-Avg NS NS NS NS NS 0.011
MSP011 NS NS NS NS NS NA
MSP011-D NS NS NS NS NS NA
MSP011-R1 NS NS NS NS NS 0.010
MSP011-R2 NS NS NS NS NS 0.011
MSP011-R3 NS NS NS NS NS 0.011

BM Lower Elk Pond MSP012 NS NS NS NS NS 0.010
BM Northeast Pond MSP013 NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 NS NS NS NS NS 0.0070
BM Pit #6 Pond MSP062 NS NS NS NS NS 0.020

HM Center Henry Pond

BM Dredge Pond

BM Upper Elk Pond

Notes:
† All data has been censored at the reporting limit.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased 
Estimator method assuming a lognormal distribution of the data.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory 
Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).  Flag refers to the USEPA data qualifier (flag) assigned to the data resulting 
from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 8
Ponds - Filtered Results - Screening Analytes (mg/L)†

Aluminum Arseinc Barium Beryllium Calcium

Mine Name  ID May Flag May Flag May Flag May Flag May Flag Spring Flag May Flag July Flag Sept. Flag Nov. Flag Jan. Flag April Flag May Flag June Flag July Flag May Flag
MSP017-Avg <0.034 UJ <0.0025 U 0.0010 <0.065 UJ <0.0050 U 250 220 J NS 320 NS NS NS NS NS NS 200
MSP017 <0.034 UJ <0.0025 U 0.0010 <0.065 UJ <0.0050 U 250 220 J NS 320 NS NS NS NS NS NS NA
MSP017-R1 NA NA NA NA NA NA NA NA NA NS NS NS NS NS NS 200
MSP017-R2 NA NA NA NA NA NA NA NA NA NS NS NS NS NS NS 200
MSP017-R3 NA NA NA NA NA NA NA NA NA NS NS NS NS NS NS 200

EVM Keyhole Pond MSP018 0.074 J <0.0025 U 0.00082 <0.065 UJ <0.0050 U 390 370 J 430 430 320 360 310 350 390 420 280
EVM Bat Cave Pond MSP019 <0.034 UJ <0.0025 U 0.0033 <0.065 UJ <0.0050 U 99 77 J NS 81 NS NS NS NS NS NS 78
EVM West Pond MSP020 <0.034 UJ <0.0025 U 0.0015 <0.065 UJ <0.0050 U 62 88 J NS 190 NS NS NS NS NS NS 88

MSP021-Avg <0.034 UJ <0.0025 U 0.0016 <0.065 UJ <0.0050 U 180 200 J NS 230 NS NS NS NS NS NS 250
MSP021 <0.034 UJ <0.0025 U 0.0016 <0.065 UJ <0.0050 U 180 NA NS 230 NS NS NS NS NS NS 250
MSP021-R1 NA NA NA NA NA NA 200 J NA NA NS NS NS NS NS NS NA
MSP021-R2 NA NA NA NA NA NA 200 J NA NA NS NS NS NS NS NS NA
MSP021-R2 NA NA NA NA NA NA 190 J NA NA NS NS NS NS NS NS NA

EVM Tipple Pond MSP022 <0.034 UJ <0.0025 U 0.0018 0.068 J <0.0050 U 140 140 J NS 270 NS NS NS NS NS NS 150
EVM Haul Road Pond MSP023 <0.034 UJ <0.0025 U 0.0036 <0.065 UJ <0.0050 U 120 85 J NS 410 NS NS NS NS NS NS 83

MSP031-Avg <0.034 UJ <0.0025 U 0.0027 <0.065 UJ <0.0050 U 83 47 J NS 67 NS NS NS NS NS NS 49
MSP031 <0.034 UJ <0.0025 U 0.0027 <0.065 UJ <0.0050 U 83 47 J NS 67 NS NS NS NS NS NS 49
MSP031-D NA NA NA <0.065 UJ <0.0050 U 82 NA NA NA NS NS NS NS NS NS NA

HM Henry Pond MSP014 <0.034 UJ <0.0025 U 0.0016 <0.065 UJ <0.0050 U 90 130 J NS 230 NS NS NS NS NS NS 190
HM Smith Pond MSP015 <0.034 UJ <0.0025 U 0.0021 <0.065 UJ <0.0050 U 120 130 J NS 86 NS NS NS NS NS NS 140

MSP016-Avg <0.034 UJ <0.0025 U 0.0013 <0.065 UJ <0.0050 U 91 100 J NS 68 NS NS NS NS NS NS 96
MSP016 <0.034 UJ <0.0025 U 0.0013 <0.065 UJ <0.0050 U 91 100 J NS NA NS NS NS NS NS NS NA
MSP016-D <0.034 UJ <0.0025 U 0.0012 NA NA NA NA NA NA NS NS NS NS NS NS NA
MSP016-R1 NA NA NA NA NA NA NA NA 69 NS NS NS NS NS NS 96
MSP016-R2 NA NA NA NA NA NA NA NA 68 NS NS NS NS NS NS 97
MSP016-R3 NA NA NA NA NA NA NA NA 68 NS NS NS NS NS NS 96

HM South Pit Pond MSP055 0.0023 UJ <0.0025 U 0.00080 <0.065 UJ <0.0050 U 260 67 J 320 NS NS NS 110 140 290 370 180
MSP010-Avg <0.034 UJ <0.0025 U 0.0033 <0.065 UJ <0.0050 U 240 150 J 200 380 NS NS 170 160 240 270 200
MSP010 <0.034 UJ <0.0025 U 0.0033 <0.065 UJ <0.0050 U 240 NA NA 380 NS NS NA NA 240 270 200
MSP010-R1 NA NA NA NA NA NA 150 J 180 NA NS NS 170 170 NA NA NA
MSP010-R2 NA NA NA NA NA NA 150 J 210 NA NS NS 170 160 NA NA NA
MSP010-R3 NA NA NA NA NA NA 150 J 210 NA NS NS 170 160 NA NA NA
MSP011-Avg <0.034 UJ <0.0025 U 0.0061 <0.065 UJ <0.0050 U <46 U 28 J NS NS NS NS NS NS NS NS 32
MSP011 <0.034 UJ <0.0025 U 0.0061 <0.065 UJ <0.0050 U <46 U 28 J NS NS NS NS NS NS NS NS NA
MSP011-D NA NA NA <0.065 UJ <0.0050 U <46 U NA NS NS NS NS NS NS NS NS NA
MSP011-R1 NA NA NA NA NA NA NA NS NS NS NS NS NS NS NS 32
MSP011-R2 NA NA NA NA NA NA NA NS NS NS NS NS NS NS NS 33
MSP011-R3 NA NA NA NA NA NA NA NS NS NS NS NS NS NS NS 32

BM Lower Elk Pond MSP012 <0.034 UJ <0.0025 U 0.0039 <0.065 UJ <0.0050 U NS 34 J NS NS NS NS NS NS NS NS 34
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 0.038 J <0.0025 U 0.0030 <0.065 UJ <0.0050 U <46 U 12 J NS NS NS NS NS NS NS NS 22
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 46
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Table 8 continued
Ponds - Filtered Results - Screening Analytes (mg/L)†

Chloride Cobalt Copper Iron Lead Manganese Mercury Molybdenum Nitrate/Nitrite Silver

Mine Name  ID May Flag May Flag Sept. Flag May Flag May Flag May Flag May Flag Spring Flag May Flag May Flag May Flag May Flag May Flag May Flag
MSP017-Avg 49 14 J 90 18 <0.010 U 0.0024 <0.0045 U <0.010 U <0.0027 U 0.42 <0.00050 U 0.0040 J <2.1 UJ <0.0021 U
MSP017 49 14 J 90 NA <0.010 U 0.0024 <0.0045 U <0.010 U <0.0027 U 0.42 <0.00050 U 0.0040 J <2.1 UJ <0.0021 U
MSP017-R1 NA NA NA 18 NA NA NA NA NA NA NA NA NA NA
MSP017-R2 NA NA NA 18 NA NA NA NA NA NA NA NA NA NA
MSP017-R3 NA NA NA 18 NA NA NA NA NA NA NA NA NA NA

EVM Keyhole Pond MSP018 <12 U 0.55 J 4.0 3.3 0.020 0.0030 <0.0045 U <0.010 U <0.0027 U 3.4 <0.00050 U 0.022 J <2.1 U <0.0021 U
EVM Bat Cave Pond MSP019 <12 U 3.2 J 12 3.0 <0.010 U 0.0021 <0.0045 U <0.010 U <0.0027 U <0.0020 U <0.00050 U 0.0086 J <2.1 U <0.0021 U
EVM West Pond MSP020 <12 U 5.7 J 11 17 <0.010 U 0.0012 <0.0045 U <0.010 U <0.0027 U 0.0085 <0.00050 U 0.0047 J <2.1 U <0.0021 U

MSP021-Avg 29 15 J NS 34 <0.010 U 0.0016 <0.0045 U <0.010 U <0.0027 U <0.0020 U <0.00050 U 0.015 J <2.1 U <0.0021 U
MSP021 29 NA NS 34 NA 0.0016 NA <0.010 U <0.0027 U <0.0020 U <0.00050 U 0.015 J <2.1 U <0.0021 U
MSP021-R1 NA 15 J NA NA <0.010 U NA <0.0045 U NA NA NA NA NA NA NA
MSP021-R2 NA 15 J NA NA <0.010 U NA <0.0045 U NA NA NA NA NA NA NA
MSP021-R2 NA 15 J NA NA <0.010 U NA <0.0045 U NA NA NA NA NA NA NA

EVM Tipple Pond MSP022 140 160 J 600 180 <0.010 U 0.0013 <0.0045 U <0.010 U <0.0027 U <0.0020 U <0.00050 U 0.0086 J <2.1 U <0.0021 U
EVM Haul Road Pond MSP023 210 130 J 1200 57 <0.010 U 0.0020 <0.0045 U <0.010 U <0.0027 U <0.0020 U <0.00050 U 0.024 J <2.1 U <0.0021 U

MSP031-Avg 210 120 J 240 98 <0.010 U 0.0021 <0.0045 U 0.080 <0.0027 U 0.036 <0.00050 U 0.0093 J <2.1 U <0.0021 U
MSP031 210 120 J 240 98 NA NA NA 0.079 NA 0.036 <0.00050 U NA NA <0.0021 U
MSP031-D 200 NA NA NA NA NA NA 0.081 NA 0.036 NA NA NA NA

HM Henry Pond MSP014 <12 U 3.5 J 11 3.2 <0.010 U 0.0013 <0.0045 U <0.010 U <0.0027 U 0.017 <0.00050 U 0.0040 J <2.1 U <0.0021 U
HM Smith Pond MSP015 <12 U 4.0 J 6.0 4.1 <0.010 U 0.0020 <0.0045 U <0.010 U <0.0027 U 0.18 <0.00050 U 0.0072 J <2.1 U <0.0021 U

MSP016-Avg <12 U 4.6 J 18 4.3 <0.010 U <0.0012 U <0.0045 U <0.010 U <0.0027 U 0.0077 <0.00050 U <0.0025 UJ <2.1 U <0.0021 U
MSP016 <12 U 4.6 NA NA <0.010 U <0.0012 U NA <0.010 U <0.0027 U NA <0.00050 U 0.0020 <2.1 U <0.0021 U
MSP016-D NA NA NA NA NA <0.0012 U NA NA <0.0027 U NA <0.00050 U 0.0019 <2.1 U <0.0021 U
MSP016-R1 NA NA 19 4.3 NA NA NA NA NA NA NA NA NA NA
MSP016-R2 NA NA 18 4.3 NA NA NA NA NA NA NA NA NA NA
MSP016-R3 NA NA 16 4.2 NA NA NA NA NA NA NA NA NA NA

HM South Pit Pond MSP055 <12 U 0.90 J NS 1.5 <0.010 U 0.0017 <0.0045 U <0.010 U <0.0027 U <0.0020 U <0.00050 U 0.036 J <2.1 U <0.0021 U
MSP010-Avg <12 U 1.7 J 30 2.3 <0.010 U 0.0043 <0.0045 U <0.010 U <0.0027 U 0.024 <0.00050 U 0.046 J <2.1 U <0.0021 U
MSP010 <12 U NA 30 2.3 NA 0.0043 NA <0.010 U <0.0027 U 0.024 <0.00050 U 0.046 J <2.1 U <0.0021 U
MSP010-R1 NA 1.7 J NA NA <0.010 U NA <0.0045 U NA NA NA NA NA NA NA
MSP010-R2 NA 1.8 J NA NA <0.010 U NA <0.0045 U NA NA NA NA NA NA NA
MSP010-R3 NA 1.7 J NA NA <0.010 U NA <0.0045 U NA NA NA NA NA NA NA
MSP011-Avg <12 U 1.2 J NS 1.2 <0.010 U 0.0041 <0.0045 U <0.010 U <0.0027 U 0.0036 <0.00050 U 0.019 J <2.1 UJ <0.0021 U
MSP011 <12 U 1.2 J NS 1.2 <0.010 U 0.0041 <0.0045 U <0.010 U NA 0.0036 <0.00050 U NA NA <0.0021 U
MSP011-D <12 U NA NA NA NA NA NA <0.010 U NA 0.0036 NA NA NA NA
MSP011-R1 NA NA NA 1.1 NA NA NA NA NA NA NA NA NA NA
MSP011-R2 NA NA NA 1.2 NA NA NA NA NA NA NA NA NA NA
MSP011-R3 NA NA NA 1.2 NA NA NA NA NA NA NA NA NA NA

BM Lower Elk Pond MSP012 <12 U 0.80 J NS 1.2 <0.010 U 0.0034 <0.0045 U <0.010 U <0.0027 U 0.0021 <0.00050 U 0.025 J <2.1 UJ <0.0021 U
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 <12 U 0.60 J NS 1.7 <0.010 U 0.0021 <0.0045 U <0.010 U <0.0027 U 0.0045 <0.00050 U 0.0090 J <2.1 U <0.0021 U
BM Pit #6 Pond MSP062 NS NS NS 4.8 NS NS NS NS NS NS NS NS NS NS
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Table 8 continued
Ponds - Filtered Results - Screening Analytes (mg/L)†

Magnesium Potassium Thallium

Mine Name  ID Spring RL Flag May Flag July Flag Sept. Flag Nov. Flag Jan. Flag April Flag May Flag June Flag July Flag Spring Flag Spring Flag May Flag Sept. Flag May Flag May Flag
EVM South Pond MSP017-Avg 78 69 NS 120 NS NS NS NS NS NS 71 <9.5 U 3.7 <4.5 U 3.7 <0.0025 U

MSP017 78 69 NS 120 NS NS NS NS NS NS 71 <9.5 U 3.7 <4.5 U NA <0.0025 U
MSP017-R1 NA NA NS NA NS NS NS NS NS NS NA NA NA NA 3.6 NA
MSP017-R2 NA NA NS NA NS NS NS NS NS NS NA NA NA NA 3.6 NA
MSP017-R3 NA NA NS NA NS NS NS NS NS NS NA NA NA NA 3.8 NA

EVM Keyhole Pond MSP018 140 120 150 130 100 100 94 120 130 140 120 <9.5 U 2.6 <4.5 U 2.8 <0.0025 U
EVM Bat Cave Pond MSP019 29 25 NS <61 U NS NS NS NS NS NS 27 <9.5 U 3.9 <4.5 U 4.5 <0.0025 U
EVM West Pond MSP020 <21 21 U 22 NS <61 U NS NS NS NS NS NS 26 <9.5 U 2.1 5.3 2.4 <0.0025 U

MSP021-Avg 51 56 NS 66 NS NS NS NS NS NS 64 <9.5 U 1.6 <4.5 U 1.7 <0.0025 U
MSP021 51 NA NS 66 NS NS NS NS NS NS 64 <9.5 U NA <4.5 U 1.7 <0.0025 U
MSP021-R1 NA 57 NA NA NS NS NS NS NS NS NA NA 1.5 NA NA NA
MSP021-R2 NA 56 NA NA NS NS NS NS NS NS NA NA 1.6 NA NA NA
MSP021-R3 NA 55 NA NA NS NS NS NS NS NS NA NA 1.7 NA NA NA

EVM Tipple Pond MSP022 26 28 NS 120 NS NS NS NS NS NS 28 <9.5 U 2.8 10 2.6 <0.0025 U
EVM Haul Road Pond MSP023 47 25 NS 218 NS NS NS NS NS NS 19 <9.5 U 2.4 8.3 1.4 <0.0025 U

MSP031-Avg <21 21 U 11 NS <61 U NS NS NS NS NS NS 9.4 <9.5 U 5.5 9.3 5.7 <0.0025 U
MSP031 <21 21 U 11 NS <61 U NS NS NS NS NS NS 9.4 <9.5 U 5.5 9.3 5.7 NA
MSP031-D <21 21 U NA NA NA NS NS NS NS NS NS NA <9.5 U NA NA NA NA

HM Henry Pond MSP014 56 45 NS 110 NS NS NS NS NS NS 52 <9.5 U 6.9 20 9.3 <0.0025 U
HM Smith Pond MSP015 35 37 NS <61 U NS NS NS NS NS NS 38 <9.5 U 2.5 13 1.7 <0.0025 U

MSP016-Avg <21 21 U 30 NS <61 U NS NS NS NS NS NS 30 <9.5 U 2.5 22 2.5 <0.0025 U
MSP016 <21 21 U 30 NS NA NS NS NS NS NS NS NA <9.5 U 2.5 NA NA <0.0025 U
MSP016-D NA NA NS NA NS NS NS NS NS NS NA NA NA NA NA <0.0025 U
MSP016-R1 NA NA NS <61 U NS NS NS NS NS NS 30 NA NA 23 2.4 NA
MSP016-R2 NA NA NS <61 U NS NS NS NS NS NS 31 NA NA 22 2.6 NA
MSP016-R3 NA NA NS <61 U NS NS NS NS NS NS 30 NA NA 22 2.4 NA

HM South Pit Pond MSP055 63 15 83 NS NS NS 25 32 72 95 45 <9.5 U 0.40 NS 1.0 <0.0025 U
MSP010-Avg 57 34 60 82 NS NS 41 38 76 120 47 9.8 4.7 120 5.9 <0.0025 U
MSP010 57 NA NA 82 NS NS NA NA 76 120 47 9.8 NA 120 5.9 <0.0025 U
MSP010-R1 NA 34 57 NA NA NA 41 39 NA NA NA NA 4.8 NA NA NA
MSP010-R2 NA 34 61 NA NA NA 41 38 NA NA NA NA 4.5 NA NA NA
MSP010-R3 NA 34 62 NA NA NA 41 38 NA NA NA NA 4.7 NA NA NA
MSP011-Avg <21 21 U 5.9 NS NS NS NS NS NS NS NS 6.5 <9.5 U 3.2 NS 3.8 <0.0025 U
MSP011 <21 21 U 5.9 NS NS NS NS NS NS NS NS NA <9.5 U 3.2 NS NA NA
MSP011-D <21 21 U NA NA NS NS NS NS NS NS NS NA <9.5 U NA NA NA NA
MSP011-R1 NA NA NA NS NS NS NS NS NS NS 6.4 NA NA NA 3.7 NA
MSP011-R2 NA NA NA NS NS NS NS NS NS NS 6.5 NA NA NA 3.9 NA
MSP011-R3 NA NA NA NS NS NS NS NS NS NS 6.5 NA NA NA 3.8 NA

BM Lower Elk Pond MSP012 <21 21 U 8.1 NS NS NS NS NS NS NS NS 7.3 <9.5 U 2.4 NS 3.0 <0.0025 U
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 <21 21 U 3.5 NS NS NS NS NS NS NS NS 6.7 <9.5 U 2.0 NS 3.7 <0.0025 U
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS 15 NS NS NS 10 NS
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Table 8 continued
Ponds - Filtered Results - Screening Analytes (mg/L)†

Sulfate Sodium Uranium

Mine Name  ID May Flag May Flag Sept. Flag May Flag May Flag May Flag Sept. Flag May Flag May Flag
MSP017-Avg 700 J 720 J 1100 J 610 <22 UJ 8.1 <17 UJ 8.1 0.011
MSP017 700 J 720 J 1100 J NA <22 UJ 8.1 <17 UJ NA 0.011
MSP017-R1 NA NA NA 610 NA NA NA 7.9 NA
MSP017-R2 NA NA NA 610 NA NA NA 8.0 NA
MSP017-R3 NA NA NA 610 NA NA NA 8.4 NA

EVM Keyhole Pond MSP018 1500 J 1300 J 1500 J 1400 <22 UJ 13 17 J 14 0.010
EVM Bat Cave Pond MSP019 220 J 190 J 230 J 240 <22 UJ 4.9 <17 UJ 4.5 <0.0080 U
EVM West Pond MSP020 280 J 250 J 500 J 230 <22 UJ 4.1 <17 UJ 4.3 <0.0080 U

MSP021-Avg 480 J 470 J NS 700 <22 UJ 8.4 <17 UJ 9.9 0.0084
MSP021 480 J NA NS 700 <22 UJ NA <17 UJ 9.9 0.0084
MSP021-R1 NA 490 J NA NA NA 8.7 NA NA NA
MSP021-R2 NA 450 J NA NA NA 8.4 NA NA NA
MSP021-R3 NA 470 J NA NA NA 8.2 NA NA NA

EVM Tipple Pond MSP022 320 J 140 J 340 J 170 <22 UJ 9.5 18 J 9.7 <0.0080 U
EVM Haul Road Pond MSP023 160 J 93 J 500 140 <22 UJ 5.3 17 J 4.3 0.011

MSP031-Avg 120 J 39 J 85 J 24 90 J 58 140 47 <0.0080 U
MSP031 120 J 39 J 85 J 24 90 58 140 47 <0.0080 U
MSP031-D 120 J NA NA NA 90 NA NA NA NA

HM Henry Pond MSP014 430 J 390 J 940 J 560 <22 UJ 8.4 23 J 11 <0.0080 U
HM Smith Pond MSP015 500 J 230 J 300 J 230 <22 UJ 8.3 <17 UJ 8.5 <0.0080 U

MSP016-Avg 230 J 180 J 260 J 170 <22 UJ 7.9 17 J 7.8 <0.0080 U
MSP016 230 J 180 J NA NA <22 UJ 7.9 17 J 7.8 <0.0080 U
MSP016-D NA NA NA NA NA NA NA NA <0.0080 U
MSP016-R1 NA NA 260 J 170 NA NA 17 J 7.7 NA
MSP016-R2 NA NA 260 J 170 NA NA 17 J 7.9 NA
MSP016-R3 NA NA 250 J 160 NA NA 17 J 7.7 NA

HM South Pit Pond MSP055 700 J 230 J NS 510 <22 UJ 58 NS 2.9 <0.0080 U
MSP010-Avg 630 J 150 J 1400 J 420 <22 UJ 7.2 28 J 9.4 0.059
MSP010 630 J NA 1400 J 420 <22 UJ NA 28 J 9.4 0.059
MSP010-R1 NA 150 J NA NA NA 7.3 NA NA NA
MSP010-R2 NA 150 J NA NA NA 7.0 NA NA NA
MSP010-R3 NA 150 J NA NA NA 7.2 NA NA NA
MSP011-Avg 13 J 12 J NS 9 <22 UJ 1.8 NS 1.8 <0.0080 U
MSP011 13 J 12 J NS NA <22 UJ 1.8 NS NA <0.0080 U
MSP011-D 13 J NA NA NA <22 UJ NA NS 1.8 NA
MSP011-R1 NA NA NA 9.1 NA NA NS 1.8 NA
MSP011-R2 NA NA NA 9.1 NA NA NS 1.8 NA
MSP011-R3 NA NA NA 9.0 NA NA NS 1.8 NA

BM Lower Elk Pond MSP012 42 J 29 J NS 23 <22 UJ 1.6 NS 1.7 <0.0080 U
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 13 J 2.0 J NS 8.8 <22 UJ 1.2 NS 2.4 <0.0080 U
BM Pit #6 Pond MSP062 NS NS NS 0.6 NS NS NS 2.7 NS

2004

HM Center Henry Pond

2001
Station

2002 2004 20012001 2002

Notes:
† All data has been censored at the reporting limit.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Results have been averaged using a Minimum Variance Unbiased Estimator method assuming a lognormal 
distribution of the data.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 
2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

EVM South Pond

EVM Stock Pond

EVM Shop Pond

BM Upper Elk Pond

BM Dredge Pond
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Table 1
Domestic and Agricultural Wells - Unfiltered Results (mg/L)‡

Selenium Cadmium Chromium Nickel
2004 2004 2004 2004

Well Name  Well ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
MAW001-Avg 0.00053 0.0010 U NS 0.00014 0.00020 U NS 0.00087 NS 0.0014 0.0025 U NS
MAW001 NA NS NA NS NA NS NA NS
MAW001-R1 0.00043 0.0010 U NS 0.000090 0.00020 U NS 0.00090 NS 0.0016 0.0025 U NS
MAW001-R2 0.00066 0.0010 U NS 0.00018 0.00020 U NS 0.0010 NS 0.0015 0.0025 U NS
MAW001-R3 0.00049 0.0010 U NS 0.00016 0.00020 U NS 0.00070 NS 0.0012 0.0025 U NS

eld Well MAW002 -0.00064 0.0010 U NS 0.000040 0.00020 U NS 0.000060 0.00020 U NS 0.0016 0.0025 U NS
 Field Well MAW003 -0.00061 0.0010 U NS 0.00040 NS 0.0044 NS 0.0028 NS

 Field Well MAW004 -0.00094 0.0010 U NS -0.000040 0.00020 U NS 0.00020 NS 0.0049 NS
 Field Well MAW005 -0.00016 0.0010 U NS 0.0016 NS 0.0048 NS 0.0038 NS

eld Well West MAW006 NS -0.00020 0.0010 U NS 0.00016 0.00020 U NS 0.0031 NS 0.0049
eld Well North MAW007 NS -0.000080 0.0010 U NS 0.000090 0.00010 U NS 0.00070 NS 0.0029
ouse Well MDW001 0.00055 0.0010 U NS 0.000050 0.00020 U NS 0.00040 NS 0.0010 0.0025 U NS
 House Well MDW002 -0.00054 0.0010 U NS 0.000050 0.00020 U NS 0.00060 NS 0.00090 0.0025 U NS
se Well MDW003 0.0020 NS 0.000070 0.00020 U NS 0.00070 NS 0.0013 0.0025 U NS

ouse Well MDW004 -0.00020 0.0010 U NS 0.000020 0.00020 U NS 0.0017 NS 0.0015 0.0025 U NS
Cedar Bay RV Park Well MDW005 0.00022 0.0010 U NS -0.000030 0.00020 U NS 0.00040 NS 0.0025 0.0025 U NS

 House Well MDW006 -0.00014 0.0010 U NS -0.000040 0.00020 U NS 0.00090 NS 0.0011 0.0025 U NS
Vanadium Zinc Total Alkalinity

2004 2004 2004
Well Name  Well ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag

MAW001-Avg 0.00073 NS 0.024 0.16 U NS 170 NS
MAW001 NA NS NA NS NA NS
MAW001-R1 0.00070 NS 0.030 0.16 U NS 180 NS
MAW001-R2 0.00090 NS 0.023 0.16 U NS 180 NS
MAW001-R3 0.00060 NS 0.018 0.16 U NS 150 NS

eld Well MAW002 0.00010 0.0010 U NS 0.038 0.16 U NS 250 NS
 Field Well MAW003 0.0070 NS 0.30 NS 110 NS

 Field Well MAW004 0.00070 NS 0.037 0.16 U NS 700 NS
 Field Well MAW005 0.0024 NS 21 NS 150 NS

eld Well West MAW006 NS 0.011 NS 0.036 NS 120
eld Well North MAW007 NS 0.00090 NS 0.087 NS 240
ouse Well MDW001 0.00040 NS 0.021 0.16 U NS 190 NS
 House Well MDW002 0.0041 NS 0.045 0.16 U NS 150 NS
use Well MDW003 0.00070 NS 0.0050 0.16 U NS 190 NS
ouse Well MDW004 0.0018 NS 0.078 0.16 U NS 150 NS

Cedar Bay RV Park Well MDW005 0.00040 NS 0.052 0.16 U NS 460 NS
House Well MDW006 0.0028 NS 0.035 0.16 U NS 150 NS

Station

Station

Notes:
‡ All data has been reported uncensored.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed

School Bus Well

School Bus Well
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Table 2
Monitoring and Production Wells - Unfiltered Results  - COPC (mg/L)‡

Selenium Cadmium Chromium
1998a 2005 1998a 2005 2005

Mine Name  ID Spring RL Flag Fall RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Fall RL Flag Fall RL Flag
Agrium Production Well MPW006 0.00020 0.00070 U 0.00026 0.00070 U NS 0.0021 -0.0010 0.0020 U NS NS
EVM Shop Well MPW019 0.00082 0.0016 0.00070 U NS -0.00030 0.0020 U -0.0012 0.0020 U NS NS
Degerstrom Well at EVM MPW020 0.00010 0.00070 U 0.0017 0.00070 U NS 0.0033 0.0013 0.0020 U NS NS
Henry North Pit Well S MMW003 NS NS NS NS NS NS NS

MMW004-Avg NS NS -0.0012 0.0010 U NS NS 0.0029 0.083 U 0.042 0.083 U
MMW004 NS NS NA NS NS NA NA
MMW004-R1 NS NS -0.0033 0.0010 U NS NS 0.0068 0.050 U -0.0031 0.050 U
MMW004-R2 NS NS -0.00025 0.0010 U NS NS 0.0017 0.10 U -0.0081 0.10 U
MMW004-R3 NS NS -0.00014 0.0010 U NS NS 0.00017 0.10 U -0.011 0.10 U

Henry South Pit Well MPW022 NS NS -0.0013 0.0010 U NS NS 0.00085 0.10 U 0.10 U
Henry Center Pit Well MPW023 NS NS NS NS NS NS NS
Ballard Pit East Well MMW001-Avg NS NS 0.069 NS NS -0.027 0.050 U -0.0051 0.050 U
Ballard Pit West Well MMW002-Avg NS NS 0.022 NS NS -0.032 0.050 U 0.0046 0.050 U

Nickel Vanadium Zinc
1998a 2005 1998a 2005 1998a 2005

Mine Name  ID Spring RL Flag Fall RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Fall RL Flag
Agrium Production Well MPW006 0.0095 0.010 U 0.010 0.010 U NS 0.021 0.0077 NS 0.14 0.068 NS
EVM Shop Well MPW019 -0.0084 0.010 U -0.0027 0.010 U NS 0.011 -0.0073 0.0043 U NS 0.051 0.073 NS
Degerstrom Well at EVM MPW020 0.17 0.12 NS 0.0092 0.0042 0.0043 U NS 0.99 0.71 NS
Henry North Pit Well S MMW003 NS NS NS NS NS NS NS NS NS

MMW004-Avg NS NS -0.0035 0.50 U NS NS -0.13 0.17 U NS NS 480
MMW004 NS NS NA NS NS NA NS NS NA
MMW004-R1 NS NS -0.00056 0.30 U NS NS -0.00091 0.10 U NS NS 280
MMW004-R2 NS NS -0.0039 0.60 U NS NS -0.19 0.20 U NS NS 620
MMW004-R3 NS NS -0.0059 0.60 U NS NS -0.19 0.20 U NS NS 530

Henry South Pit Well MPW022 NS NS 0.0022 0.60 U NS NS -0.19 0.20 U NS NS 550
Henry Center Pit Well MPW023 NS NS NS NS NS NS NS NS NS
Ballard Pit East Well MMW001 NS NS 0.059 0.30 U NS NS -0.057 0.10 U NS NS 450
Ballard Pit West Well MMW002 NS NS 0.023 0.30 U NS NS -0.051 0.10 U NS NS 460

Enoch 
Valley 
Mine

Henry North Pit Well N

Station

Station

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

Henry North Pit Well N

Notes:
‡ All data has been reported uncensored.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Ballard 
Mine
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Table 3
Monitoring and Production Wells - Unfiltered Results  - Screening Analytes (mg/L)‡

Calcium Iron Magnesium Manganese
1998a 1998a 2005 1998a 1998a 2005

Mine Name  ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Fall RL Flag
Agrium Production Well MPW006 48 46 0.0046 0.095 NS 17 18 0.28 0.21 NS
EVM Shop Well MPW019 73 63 0.0073 0.22 NS 9.3 9.0 0.040 0.032 NS
Degerstrom Well at EVM MPW020 60 59 -0.0071 0.0015 U 0.089 NS 15 17 0.17 0.11 NS
Henry North Pit Well S MMW003 NS NS NS NS NS NS NS NS NS NS

MMW004-Avg NS NS NS NS 0.63 NS NS NS NS 0.053 0.43 U
MMW004 NS NS NS NS NA NS NS NS NS NA
MMW004-R1 NS NS NS NS 0.70 NS NS NS NS 0.040 0.30 U
MMW004-R2 NS NS NS NS 0.50 NS NS NS NS 0.060 0.50 U
MMW004-R3 NS NS NS NS 0.70 NS NS NS NS 0.060 0.50 U

Henry South Pit Well MPW022 NS NS NS NS 8.1 NS NS NS NS 0.37 0.50 U
Henry Center Pit Well MPW023 NS NS NS NS NS NS NS NS NS NS
Ballard Pit East Well MMW001 NS NS NS NS 0.20 0.24 U NS NS NS NS 0.15 0.30 U
Ballard Pit West Well MMW002 NS NS NS NS 1.00 NS NS NS NS 0.15 0.30 U

Nitrate/Nitrite as N Potassium Sodium
2005 1998a 1998a

Mine Name  ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Agrium Production Well MPW006 NS NS 2.0 1.8 13 14
EVM Shop Well MPW019 0.060 NS 1.4 0.88 6.5 6.2
Degerstrom Well at EVM MPW020 NS NS 1.1 1.2 4.7 4.5
Henry North Pit Well S MMW003 0.12 NS NS NS NS NS

MMW004-Avg 1.4 1.4 NS NS NS NS
MMW004 1.4 NA NS NS NS NS
MMW004-R1 NA 1.4 NS NS NS NS
MMW004-R2 NA 1.3 NS NS NS NS
MMW004-R3 NA 1.4 NS NS NS NS

Henry South Pit Well MPW022 0.10 0.0098 0.020 U NS NS NS NS
Henry Center Pit Well MPW023 -0.0093 0.020 U NS NS NS NS NS
Ballard Pit East Well MMW001 0.33 0.69 NS NS NS NS
Ballard Pit West Well MMW002 0.040 0.0076 0.020 U NS NS NS NS

Station

Enoch 
Valley 
Mine

Henry 
Mine

Henry North Pit Well N

Ballard 
Mine

Station

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

Henry North Pit Well N
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Table 3 continued
Monitoring and Production Wells - Unfiltered Results  - Screening Analytes (mg/L)‡

Total Alkalinity
1998a 2004 2005

Mine Name  ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Agrium Production Well MPW006 180 200 160 170 NS NS
EVM Shop Well MPW019 200 190 220 220 190 NS
Degerstrom Well at EVM MPW020 160 190 NS 94 NS NS
Henry North Pit Well S MMW003 NS NS 120 160 150 NS

MMW004-Avg NS NS 140 130 160 170
MMW004 NS NS NA 130 160 NA
MMW004-R1 NS NS 140 NA NA 170
MMW004-R2 NS NS 140 NA NA 170
MMW004-R3 NS NS 140 NA NA 170

Henry South Pit Well MPW022 NS NS NS 200 180 180
Henry Center Pit Well MPW023 NS NS NS 190 180 NS

MMW001-Avg NS NS 270 270 240 260
MMW001 NS NS 270 NA 240 260
MMW001-R1 NS NS NA 270 NA NA
MMW001-R2 NS NS NA 270 NA NA
MMW001-R3 NS NS NA 270 NA NA
MMW002-Avg NS NS 300 310 280 290
MMW002 NS NS 300 NA 280 290
MMW002-R1 NS NS NA 310 NA NA
MMW002-R2 NS NS NA 310 NA NA
MMW002-R3 NS NS NA 320 NA NA

Ballard Pit West Well

Ballard Pit East Well

Henry North Pit Well N

Notes:
‡ All data has been reported uncensored.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 4
Seeps, Springs, and Headwater Streams - Unfiltered Results - COPC (mg/L)‡

Selenium
1997a 1998a 2000 2001 2002

Mine Station Name Station ID Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag
EVM W Dump Seep MDS025 NS NS NS NS 0.0026 J 0.00060 0.0010 U NS Dry NS
EVM S Dump Seep MDS026 NS NS NS NS 0.049 J 0.12 NS 0.020 J NS
Hedin Spring MSG001 NS NS NS NS NS 0.0010 0.015 U NS 0.0042 J NS
W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS Dry NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS Dry NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS Dry NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS NA NS 0.014 0.015 U Dry Dry Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NA NS Dry NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS Dry NS NA NS

W Fork Rasmussen Creek above Rasmussen Creek MST274 NS NS NS NS NS 0.0040 0.015 U 0.0030 -0.00039 0.0010 UJ NS

N Fork Lone Pine Creek above E Fork Lone Pine 
Creek

MST275 NS NS NS NS NS Dry NS 0.00010 0.0010 UJ NS

S Pit Overburden Dump Seep MDS016 NS NS NS NS NS Dry NS Dry NS
MDS022-Avg 0.0011 0.00038 -0.00024 0.00020 U 0.0060 0.00071 0.0010 U 0.00047 0.0010 U NS -0.0016 0.0010 UJ NS
MDS022 0.0011 0.00038 -0.00024 0.00020 U 0.0060 0.00071 0.0010 U NA NS -0.0016 0.0010 UJ NS
MDS022-R1 NA NA NA NA NA 0.00080 0.0010 U NS NA NS
MDS022-R2 NA NA NA NA NA 0.00040 0.0010 U NS NA NS
MDS022-R3 NA NA NA NA NA 0.00020 0.0010 U NS NA NS

Taylor Spring MSG002 NS NS NS NS NS Dry NS Dry NS
Lone Pine Creek above W Fork Lone Pine Creek MST058 NS NS NS NS NS NS NS -0.00079 0.0010 UJ NS
W Fork Lone Pine Creek above Tributary MST064 NS NS NS NS NS 0.0040 0.015 U 0.0040 0.00040 0.0010 UJ 0.000090 0.0010 U
E Fork Lone Pine Creek below Wooley Valley 
Mine

MST226 NS NS NS -0.00051 0.0010 U NS 0.00010 0.0010 U NS Dry NS

Tributary above W Fork Lone Pine Creek MST276 NS NS NS NS NS 0.010 0.015 U 0.0030 0.0020 J 0.0013
Lone Pine Creek, Spring Fed Tributary MST277 NS NS NS NS NS NS NS NS NS
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS NS NS NS
Garden Hose Spring MSG003 NS NS NS NS 0.44 J 0.47 NS 0.42 J NS
Holmgren Spring MSG004 NS NS NS NS NS NS NS 0.0080 J NS
Cattle Spring MSG005 NS NS NS NS NS NS NS 0.0030 J NS
SE Spring MSG006 NS NS NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS NS NS 0.13 Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS Dry NS Dry NS

MST069-Avg NS NS NS NS NS 0.58 0.49 0.27 J 0.55
MST069 NS NS NS NS NS NA 0.49 0.27 0.55
MST069-R1 NS NS NS NS NS 0.57 NA NA NA
MST069-R2 NS NS NS NS NS 0.61 NA NA NA
MST069-R3 NS NS NS NS NS 0.56 NA NA NA

N Fork Wooley Valley Creek, above BM MST093 NS NS NS NS NS 0.00070 0.0010 U NS Dry NS
Spring Fed Tributary #1 above N Fork Wooley 
Valley Creek below BM

MST094 NS NS NS Dry NS 0.021 Dry Dry Dry

Spring Fed Tributary #2 above N Fork Wooley 
Valley Creek below BM

MST095 NS NS NS 0.047 NS 0.16 Dry Dry Dry

Spring Fed Tributary #3 above N Fork Wooley 
Valley Creek below BM

MST096 NS NS NS 0.098 NS 0.025 Dry Dry Dry

Station

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

S Pit Overburden Limestone Drain

Short Creek, below BM
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Table 4 continued
Seeps, Springs, and Headwater Streams - Unfiltered Results - COPC (mg/L)‡

Selenium
2003 2004

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS 0.016 Dry
EVM S Dump Seep MDS026 NS NS NS NS NS NS 0.43 0.0060

MSG001-Avg NS NS NS NS NS NS 0.00049 0.0010 U 0.00026 0.0010 U
MSG001 NS NS NS NS NS NS 0.00049 0.0010 U NA
MSG001-R1 NS NS NS NS NS NS NA 0.00070 0.0010 U
MSG001-R2 NS NS NS NS NS NS NA 0.00013 0.0010 U
MSG001-R3 NS NS NS NS NS NS NA -0.000040 0.0010 U

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry 0.037 0.0070 Dry Dry 0.016 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS 0.23 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS 0.0030 -0.00069
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS 0.00019 0.0010 U 0.0080
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS -0.00021 0.0010 U Dry
S Pit Overburden Limestone Drain MDS022 NS NS NS NS NS NS -0.00066 0.0010 U -0.00034 0.0010 U
Taylor Spring MSG002 NS NS NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS -0.00059 0.0010 U NS NS -0.00046 0.0010 U -0.00048 0.0010 U

MST064-Avg 0.00029 0.0010 U NA 0.0020 0.0057 0.0030 0.0020 0.0020 0.0020
MST064 0.00029 0.0010 U NA 0.0020 0.0057 0.0030 0.0020 0.0020 NA
MST064-R1 NA NA NA NA NA NA NA 0.0020
MST064-R2 NA NA NA NA NA NA NA 0.0020
MST064-R3 NA NA NA NA NA NA NA 0.0020

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 0.0023 0.0020 0.0090 0.0030 0.0030 0.0023 0.0030 0.013

MST277-Avg NS NS NS NS NS NS -0.00065 0.0010 U Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS -0.00061 0.0010 U Dry
MST277-R2 NS NS NS NS NS NS -0.00071 0.0010 U Dry
MST277-R3 NS NS NS NS NS NS -0.00064 0.0010 U Dry

Station

Enoch 
Valley 
Mine

Henry 
Mine

Hedin Spring

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 4 continued
Seeps, Springs, and Headwater Streams - Unfiltered Results - COPC (mg/L)‡

Selenium
2003 2004

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 0.52 0.57
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 0.38 0.38
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 0.50 0.29
Goat Seep MDS033 NS NS NS NS NS NS 1.5 Dry
Garden Hose Spring MSG003 NS NS NS NS NS NS 0.47 0.44
Holmgren Spring MSG004 NS NS NS NS NS NS 0.016 0.031

MSG005-Avg NS NS NS NS NS NS 0.0070 0.0040
MSG005 NS NS NS NS NS NS 0.0070 NA
MSG005-R1 NS NS NS NS NS NS NA 0.0040
MSG005-R2 NS NS NS NS NS NS NA 0.0040
MSG005-R3 NS NS NS NS NS NS NA 0.0040

SE Spring MSG006 NS NS NS NS NS NS 0.22 0.28
Ballard Creek, Headwaters MST067 Dry Dry 0.15 0.052 Dry Dry 0.029 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS Dry Dry
Short Creek, Below BM MST069 Dry Dry 0.58 0.47 0.51 0.51 0.60 0.48
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS 0.00091 0.0010 U Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry Dry 0.0020 Dry Dry Dry 0.023 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 Dry Dry 0.22 0.080 Dry Dry 0.059 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry Dry Dry Dry Dry Dry 0.020 0.027

Notes:
‡ All data has been reported uncensored.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed

Ballard 
Mine

Cattle Spring

Station
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Table 5
Seeps, Springs, and Headwater Streams - Unfiltered Results - Screening Analytes (mg/L)‡

Mercury Nitrate/Nitrite as N Phosphorus Total Alkalinity
2001 2001 2001 2000 2002 2004

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
EVM W Dump Seep MDS025 0.000012 0.00050 U -0.055 0.10 U 1.7 NS 150 Dry 180 Dry
EVM S Dump Seep MDS026 0.000013 0.00050 U 0.18 J 0.28 NS 310 290 330 300

MSG001-Avg NS NS NS NS 200 190 200 200
MSG001 NS NS NS NS 200 190 200 NA
MSG001-R1 NS NS NS NS NA NA NA 190
MSG001-R2 NS NS NS NS NA NA NA 200
MSG001-R3 NS NS NS NS NA NA NA 200

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS Dry Dry Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS Dry Dry Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS Dry Dry Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS NA 61 Dry 60 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NA Dry Dry 110 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS Dry Dry Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS 150 170 150 180
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS Dry NA 59 630
S Pit Overburden Dump Seep MDS016 NS NS NS NS Dry Dry 270 Dry

MDS022-Avg 0.0000060 0.00050 U -0.014 0.10 U 0.22 NS 360 530 410 570
MDS022 0.0000060 0.00050 U -0.014 0.10 U 0.22 NS NA 530 410 570
MDS022-R1 NA NA NA NS 390 NA NA NA
MDS022-R2 NA NA NA NS 340 NA NA NA
MDS022-R3 NA NA NA NS 340 NA NA NA

Taylor Spring MSG002 NS NS NS NS Dry Dry Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS NA 220 310

MST064-Avg NS NS NS NS 240 230 220 250
MST064 NS NS NS NS 240 230 220 NA
MST064-R1 NS NS NS NS NA NA NA 250
MST064-R2 NS NS NS NS NA NA NA 250
MST064-R3 NS NS NS NS NA NA NA 250

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS 87 NA Dry Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS NS 79 210 190 230

MST277-Avg NS NS NS NS NS NS 280 Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS 290 Dry
MST277-R2 NS NS NS NS NS NS 280 Dry
MST277-R3 NS NS NS NS NS NS 280 Dry

Lone Pine Creek, Spring Fed Tributary

Station
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Valley 
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Table 5 continued
Seeps, Springs, and Headwater Streams - Unfiltered Results - Screening Analytes (mg/L)‡

Mercury Nitrate/Nitrite as N Phosphorus Total Alkalinity
2001 2001 2001 2000 2002 2004

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 320 300
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 240 230
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 180 320
Goat Seep MDS033 NS NS NS NS NS NS 290 Dry
Garden Hose Spring MSG003 0.000012 0.00050 U 5.0 J 0.031 NS 220 270 280 270
Holmgren Spring MSG004 NS NS NS NS NS 260 230 250

MSG005-Avg NS NS NS NS NS 260 260 270
MSG005 NS NS NS NS NS 260 260 NA
MSG005-R1 NS NS NS NS NS NA NA 280
MSG005-R2 NS NS NS NS NS NA NA 270
MSG005-R3 NS NS NS NS NS NA NA 270

SE Spring MSG006 NS NS NS NS NS NS 230 250
Ballard Creek, Headwaters MST067 NS NS NS NS 240 Dry 250 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS Dry Dry Dry Dry

MST069-Avg NS NS NS NS 180 270 110 300
MST069 NS NS NS NS NA 270 110 300
MST069-R1 NS NS NS NS 220 NA NA NA
MST069-R2 NS NS NS NS 170 NA NA NA
MST069-R3 NS NS NS NS 170 NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS 78 Dry 98 Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS NS Dry 130 Dry 160 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS NS 160 140 Dry 220 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS NS 180 190 Dry 190 230

Cattle Spring

Short Creek, Below BM

Notes:
‡ All data has been reported uncensored.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed

Ballard 
Mine

Station
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Table 6
Ponds - Unfiltered Results  - COPC (mg/L)‡

Selenium
1997a 1998a 2003

Name  ID Fall RL Flag Spring RL Flag Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag Jan. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag
MSP017-Avg 0.0091 NS 0.22 J 0.44 NS 0.021 J NS NS NS NS NS NS
MSP017 0.0091 NS 0.22 J 0.44 NS 0.021 J NS NS NS NS NS NS
MSP017-R1 NA NS NA NA NS NA NS NS NS NS NS NS
MSP017-R2 NA NS NA NA NS NA NS NS NS NS NS NS
MSP017-R3 NA NS NA NA NS NA NS NS NS NS NS NS

EVM Keyhole Pond MSP018 NS NS 0.20 J 0.30 0.13 0.032 J 0.023 0.0020 0.30 0.26 0.19 0.090
EVM Bat Cave Pond MSP019 0.016 NS 0.025 J 0.025 NS 0.013 J NS NS NS NS NS NS
EVM West Pond MSP020 0.021 NS 0.037 J 0.16 NS 0.025 J NS NS NS NS NS NS

MSP021-Avg 0.026 NS 0.11 J 0.15 NS 0.038 J NS NS NS NS NS NS
MSP021 NA NS 0.11 J NA NS 0.038 J NS NS NS NS NS NS
MSP021-R1 0.028 NS NA 0.16 NS NA NS NS NS NS NS NS
MSP021-R2 0.025 NS NA 0.14 NS NA NS NS NS NS NS NS
MSP021-R2-D 0.025 NS NA NA NS NA NS NS NS NS NS NS
MSP021-R3 0.025 NS NA 0.14 NS NA NS NS NS NS NS NS

EVM Tipple Pond MSP022 0.071 NS 0.040 J 0.043 NS 0.029 J NS NS NS NS NS NS
EVM Haul Road Pond MSP023 0.0022 NS 0.024 J 0.037 NS 0.069 J NS NS NS NS NS NS
EVM Shop Pond MSP031 0.0051 NS 0.0025 J 0.0020 0.015 U NS 0.012 J NS NS NS NS NS NS
HM Henry Pond MSP014 0.0067 NS 0.0042 J 0.035 NS 0.0020 J NS NS NS NS NS NS

MSP015-Avg 0.042 NS 0.13 J 0.36 NS 0.088 J NS NS NS NS NS NS
MSP015 NA NS 0.13 J 0.36 NS 0.088 J NS NS NS NS NS NS
MSP015-R1 0.044 NS NA NA NS NA NS NS NS NS NS NS
MSP015-R2 0.041 NS NA NA NS NA NS NS NS NS NS NS
MSP015-R2-D 0.041 NS NA NA NS NA NS NS NS NS NS NS
MSP015-R3 0.041 NS NA NA NS NA NS NS NS NS NS NS
MSP016-Avg 0.025 NS 0.060 J 0.18 NS 0.024 J NS NS NS NS NS NS
MSP016 NA NS 0.062 J NA NS NA NS NS NS NS NS NS
MSP016-D NA NS 0.058 J NA NS NA NS NS NS NS NS NS
MSP016-R1 NA NS NA NA NS 0.024 NS NS NS NS NS NS
MSP016-R2 NA NS NA NA NS 0.024 NS NS NS NS NS NS
MSP016-R3 NA NS NA NA NS 0.023 NS NS NS NS NS NS

HM South Pit Pond MSP055 NS NS 0.67 J 0.22 0.43 NS NS NS 0.54 0.64 0.55 0.28
MSP010-Avg 0.15 NS 0.58 J 0.67 0.11 0.86 J NS NS 0.63 0.44 0.099 0.10
MSP010 0.15 NS 0.58 J NA NA 0.86 J NS NS NA NA NS 0.10
MSP010-R1 NA NS NA 0.67 0.11 NA NA NA 0.60 0.43 NA NA
MSP010-R2 NA NS NA 0.67 0.11 NA NA NA 0.65 0.44 NA NA
MSP010-R3 NA NS NA 0.68 0.11 NA NA NA 0.64 0.45 NA NA
MSP011-Avg NS 0.11 0.094 J 0.094 NS NS NS NS NS NS NS NS
MSP011 NS 0.11 0.094 J 0.094 NS NS NS NS NS NS NS NS
MSP011-R1 NS NA NA NA NS NS NS NS NS NS NS NS
MSP011-R2 NS NA NA NA NS NS NS NS NS NS NS NS
MSP011-R3 NS NA NA NA NS NS NS NS NS NS NS NS
MSP012-Avg NS NS 0.22 J 0.17 NS NS NS NS NS NS NS NS
MSP012 NS NS 0.22 J NA NS NS NS NS NS NS NS NS
MSP012-D NS NS 0.21 J NA NS NS NS NS NS NS NS NS

BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 NS NS 0.024 J 0.012 0.015 U NS NS NS NS NS NS NS NS
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS NS NS

HM Smith Pond

BM Lower Elk Pond

Enoch 
Valley 
Mine

2001 2002

BM Upper Elk PondBallard 
Mine

Henry 
Mine

Station
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Table 6 continued
Ponds - Unfiltered Results  - COPC (mg/L)‡

Name  ID Spring RL Flag May RL Flag May RL Flag May RL Flag May RL Flag
MSP017-Avg 0.52 NS NS NS NS
MSP017 NA NS NS NS NS
MSP017-R1 0.49 NS NS NS NS
MSP017-R2 0.53 NS NS NS NS
MSP017-R3 0.54 NS NS NS NS

EVM Keyhole Pond MSP018 0.43 NS NS NS NS
EVM Bat Cave Pond MSP019 0.049 NS NS NS NS
EVM West Pond MSP020 0.090 NS NS NS NS

MSP021-Avg 0.18 NS NS NS NS
MSP021 0.18 NS NS NS NS
MSP021-R1 NA NS NS NS NS
MSP021-R2 NA NS NS NS NS
MSP021-R2-D NA NS NS NS NS
MSP021-R3 NA NS NS NS NS

EVM Tipple Pond MSP022 0.041 NS NS NS NS
EVM Haul Road Pond MSP023 0.041 NS NS NS NS
EVM Shop Pond MSP031 0.00067 0.0010 U NS NS NS NS
HM Henry Pond MSP014 0.035 NS NS NS NS

MSP015-Avg 0.15 NS NS NS NS
MSP015 0.15 NS NS NS NS
MSP015-R1 NA NS NS NS NS
MSP015-R2 NA NS NS NS NS
MSP015-R2-D NA NS NS NS NS
MSP015-R3 NA NS NS NS NS
MSP016-Avg 0.12 NS NS NS NS
MSP016 NA NS NS NS NS
MSP016-D NA NS NS NS NS
MSP016-R1 0.12 NS NS NS NS
MSP016-R2 0.12 NS NS NS NS
MSP016-R3 0.13 NS NS NS NS

HM South Pit Pond MSP055 0.97 NS NS NS NS
MSP010-Avg 0.63 NS NS NS NS
MSP010 0.63 NS NS NS NS
MSP010-R1 NA NS NS NS NS
MSP010-R2 NA NS NS NS NS
MSP010-R3 NA NS NS NS NS
MSP011-Avg 0.048 0.0037 0.019 0.047 0.0061
MSP011 0.048 0.0037 0.019 0.047 0.0061
MSP011-R1 NA NA NA NA NA
MSP011-R2 NA NA NA NA NA
MSP011-R3 NA NA NA NA NA
MSP012-Avg 0.12 NS NS NS NS
MSP012 0.12 NS NS NS NS
MSP012-D NA NS NS NS NS

BM Northeast Pond MSP013 NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 0.029 NS NS NS NS
BM Pit #6 Pond MSP062 0.0020 NS NS NS NS

Cadmium Nickel Vanadium Zinc
1998a 1998a 1998a 1998a

Henry 
Mine

HM Smith Pond

HM Center Henry Pond

Ballard 
Mine

2004

Notes:
‡ All data has been reported uncensored.  
a Data from 1997 and 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1997 and 1998.
 Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA 
Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed

Selenium

BM Dredge Pond

BM Upper Elk Pond

BM Lower Elk Pond
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Table 7
Ponds - Unfiltered Results  - Screening Analytes (mg/L)‡

Mine Name  ID Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag
MSP017-Avg NS NS NS NS NS NS NS NS
MSP017 NS NS NS NS NS NS NS NS
MSP017-R1 NS NS NS NS NS NS NS NS
MSP017-R2 NS NS NS NS NS NS NS NS
MSP017-R3 NS NS NS NS NS NS NS NS

EVM Keyhole Pond MSP018 NS NS NS NS NS NS NS NS
EVM Bat Cave Pond MSP019 NS NS NS NS NS NS NS NS
EVM West Pond MSP020 NS NS NS NS NS NS NS NS

MSP021-Avg NS NS NS NS NS NS NS NS
MSP021 NS NS NS NS NS NS NS NS
MSP021-R1 NS NS NS NS NS NS NS NS
MSP021-R2 NS NS NS NS NS NS NS NS
MSP021-R3 NS NS NS NS NS NS NS NS

EVM Tipple Pond MSP022 NS NS NS NS NS NS NS NS
EVM Haul Road Pond MSP023 NS NS NS NS NS NS NS NS

MSP031-Avg NS NS NS NS NS NS NS NS
MSP031 NS NS NS NS NS NS NS NS
MSP031-D NS NS NS NS NS NS NS NS

HM Henry Pond MSP014 NS NS NS NS NS NS NS NS
HM Smith Pond MSP015 NS NS NS NS NS NS NS NS

MSP016-Avg NS NS NS NS NS NS NS NS
MSP016 NS NS NS NS NS NS NS NS
MSP016-D NS NS NS NS NS NS NS NS
MSP016-R1 NS NS NS NS NS NS NS NS
MSP016-R2 NS NS NS NS NS NS NS NS
MSP016-R3 NS NS NS NS NS NS NS NS

HM South Pit Pond MSP055 NS NS NS NS NS NS NS NS
MSP010-Avg NS NS NS NS NS NS NS NS
MSP010 NS NS NS NS NS NS NS NS
MSP010-R1 NS NS NS NS NS NS NS NS
MSP010-R2 NS NS NS NS NS NS NS NS
MSP010-R3 NS NS NS NS NS NS NS NS
MSP011-Avg 30 0.55 0.0082 5.8 0.0053 1.6 1.1 17
MSP011 30 0.55 0.0082 5.8 0.0053 1.6 1.1 17
MSP011-D NA NA NA NA NA NA NA NA
MSP011-R1 NA NA NA NA NA NA NA NA
MSP011-R2 NA NA NA NA NA NA NA NA
MSP011-R3 NA NA NA NA NA NA NA NA

BM Lower Elk Pond MSP012 NS NS NS NS NS NS NS NS
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 NS NS NS NS NS NS NS NS
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS

Sulfate
1998a

Iron
1998a

Potassium
1998a

Sodium
1998a

Magnesium
1998a

Manganese
1998a

BM Dredge Pond

BM Upper Elk Pond

Calcium
1998a

Chloride
1998a

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

Station
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Table 7 continued
Ponds - Unfiltered Results  - Screening Analytes (mg/L)‡

Total Alkalinity

Mine Name  ID Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag
MSP017-Avg NS 110 90 49 110
MSP017 NS 110 90 49 NA
MSP017-R1 NS NA NA NA 110
MSP017-R2 NS NA NA NA 110
MSP017-R3 NS NA NA NA 100

EVM Keyhole Pond MSP018 NS 130 110 130 130
EVM Bat Cave Pond MSP019 NS 99 100 61 80
EVM West Pond MSP020 NS 43 54 150 59

MSP021-Avg NS 120 100 160 150
MSP021 NS 120 NA 160 150
MSP021-R1 NS NA 100 NA NA
MSP021-R2 NS NA 100 NA NA
MSP021-R3 NS NA 100 NA NA

EVM Tipple Pond MSP022 NS 73 79 110 51
EVM Haul Road Pond MSP023 NS 56 46 46 70
EVM Shop Pond MSP031 NS 91 66 110 90
HM Henry Pond MSP014 NS 110 56 120 92
HM Smith Pond MSP015 NS 250 180 98 240

MSP016-Avg NS 150 150 140 180
MSP016 NS 150 150 NA 180
MSP016-D NS 150 NA NA NA
MSP016-R1 NS NA NA 140 180
MSP016-R2 NS NA NA 140 180
MSP016-R3 NS NA NA 140 180

HM South Pit Pond MSP055 NS 140 58 NS 85
MSP010-Avg NS 230 210 110 240
MSP010 NS 230 NA 110 240
MSP010-R1 NS NA 210 NA NA
MSP010-R2 NS NA 210 NA NA
MSP010-R3 NS NA 220 NA NA
MSP011-Avg 82 86 69 NS 96
MSP011 82 86 69 NS NA
MSP011-R1 NA NA NA NA 95
MSP011-R2 NA NA NA NA 96
MSP011-R3 NA NA NA NA 97

BM Lower Elk Pond MSP012 NS 80 70 NS 89
BM Northeast Pond MSP013 NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 NS 60 56 NS 73
BM Pit #6 Pond MSP062 NS NS NS NS 170

Station

HM Center Henry Pond

EVM South Pond

EVM Stock Pond

2002 20041998a

Notes:
‡ All data has been reported uncensored.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA 
Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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BM Upper Elk Pond
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Table 8
Domestic and Agricultural Wells - Filtered Results - COPC (mg/L)‡

Selenium Cadmium Chromium
2004 2004 2004

Well Name Well ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
MAW001-Avg 0.00020 0.0010 U NS 0.000060 0.00020 U NS 0.00013 0.000067<x<0.00020 U NS
MAW001 NA NS NA NS NA NS
MAW001-R1 0.00040 0.0010 U NS 0.000060 0.00020 U NS 0.00012 0.00020 U NS
MAW001-R2 0.000020 0.0010 U NS 0.00010 0.00020 U NS 0.00020 NS
MAW001-R3 0.00018 0.0010 U NS 0.000020 0.00020 U NS 0.000080 0.00020 U NS

eld Well MAW002 -0.0011 0.0010 U NS 0.000020 0.00020 U NS -0.000040 0.00020 U NS
 Field Well MAW003 -0.00083 0.0010 U NS 0.000020 0.00020 U NS 0.0013 NS

 Field Well MAW004 0.00020 0.0010 U NS 0 0.00020 U NS 0.00013 0.00020 U NS
 Field Well MAW005 -0.00061 0.0010 U NS 0.00060 NS -0.000080 0.00020 U NS

eld Well West MAW006 NS -0.00049 0.0010 U NS 0.000050 0.00010 U NS 0.0010 0.0015 U
eld Well North MAW007 NS -0.00042 0.0010 U NS 0.000010 0.0025 U NS 0.00010 0.075 U
ouse Well MDW001 0.00018 0.0010 U NS 0.000020 0.00020 U NS 0.00016 0.00020 U NS
House Well MDW002 -0.00080 0.0010 U NS 0.000040 0.00020 U NS 0.00060 NS
se Well MDW003 0.0010 NS -0.000020 0.00020 U NS 0.00040 NS

ouse Well MDW004 -0.000040 0.0010 U NS 0.000050 0.00020 U NS 0.0011 NS
Cedar Bay RV Park Well MDW005 0.00019 0.0010 U NS 0.000020 0.00020 U NS 0.00040 NS

 House Well MDW006 -0.00048 0.0010 U NS 0.000020 0.00020 U NS 0.00070 NS
Nickel Vanadium Zinc
2004 2004 2004

Well Name Well ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
MAW001-Avg 0.000660.00057<x<0.00070U NS 0.00020 NS 0.017 NS
MAW001 NA NS NA NS NA NS
MAW001-R1 0.00023 0.00040 U NS 0.00020 NS 0.021 NS
MAW001-R2 0.0010 NS 0.00020 NS 0.015 NS
MAW001-R3 0.00070 NS 0.00020 NS 0.015 NS

eld Well MAW002 0.0012 NS 0.000060 0.0010 U NS 0.026 NS
 Field Well MAW003 0.00014 0.00040 U NS 0.0017 NS 0.18 NS

 Field Well MAW004 0.0028 NS 0.00070 NS 0.0080 NS
 Field Well MAW005 0.0019 NS 0.00020 NS 2.9 NS

eld Well West MAW006 NS 0.0023 NS 0.0081 NS 0.022
eld Well North MAW007 NS 0.00070 0.065 U NS -0.0015 0.000050 U NS 0.053 5.4 U
ouse Well MDW001 0.0011 NS 0.00020 NS 0.02 NS
House Well MDW002 0.0016 NS 0.0039 NS 0.06 NS
se Well MDW003 0.0012 NS 0.00020 NS 0.0022 0.0040 U NS
use Well MDW004 0.00040 NS 0.0018 NS 0.085 NS

Cedar Bay RV Park Well MDW005 0.0016 NS 0.00050 NS 0.056 NS
 House Well MDW006 0.00060 NS 0.0026 NS 0.033 NS

Notes:
‡ All data has been reported uncensored.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 9
Domestic and Agricultural Wells - Filtered Results - Screening Analytes (mg/L)‡

Calcium Chloride Magnesium Potassium
2004 2004 2004 2004

Well Name  Well ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
MAW001-Avg 66 NS 11 NS 12 NS 0.57 NS
MAW001 NA NS NA NS NA NS NA NS
MAW001-R1 62 NS 12 NS 11 NS 0.60 NS
MAW001-R2 68 NS 8.0 NS 13 NS 0.50 NS
MAW001-R3 69 NS 12 NS 13 NS 0.60 NS

ld Well MAW002 62 NS 3.2 NS 22 NS 2.0 NS
Field Well MAW003 34 NS 4.8 NS 8.6 NS 0.40 NS

 Field Well MAW004 180 NS 7.5 NS 61 NS 4.8 NS
 Field Well MAW005 110 NS 140 NS 38 NS 5.7 NS

eld Well West MAW006 NS 38 NS 9.2 NS 10 NS 1.6
eld Well North MAW007 NS 58 NS 12 NS 20 NS 2.8 3.0 U
ouse Well MDW001 67 NS 13 NS 13 NS 0.50 NS
 House Well MDW002 54 NS 32 NS 19 NS 2.4 NS
se Well MDW003 74 NS 7.8 NS 6.5 NS 0.50 NS

ouse Well MDW004 73 NS 7.8 NS 20 NS 2.2 NS
Cedar Bay RV Park Well MDW005 150 NS 17 NS 38 NS 2.4 NS

House Well MDW006 66 NS 58 NS 27 NS 2.8 NS
Sodium Sulfate

2004 2004
Well Name  Well ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag

MAW001-Avg 5.9 NS 11 NS
MAW001 NA NS NA NS
MAW001-R1 5.7 NS 11 NS
MAW001-R2 6.0 NS 12 NS
MAW001-R3 6.0 NS 11 NS

eld Well MAW002 22 NS 0.091 0.50 U NS
Field Well MAW003 9.0 NS 6.4 NS

 Field Well MAW004 10 NS 7.7 NS
 Field Well MAW005 100 NS 270 NS

eld Well West MAW006 NS 8.7 NS 10
eld Well North MAW007 NS 13 320 U NS 24
ouse Well MDW001 5.9 NS 11 NS
 House Well MDW002 21 NS 44 NS
se Well MDW003 6.0 NS 6.4 NS

ouse Well MDW004 15 NS 15 NS
Cedar Bay RV Park Well MDW005 16 NS 44 NS

 House Well MDW006 45 NS 100 NS

Station

Notes:
‡ All data has been reported uncensored.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
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Table 10
Monitoring and Production Wells - Filtered Results - COPC (mg/L)‡

Selenium Cadmium
2004 2005 2004 2005

Mine Name  ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Agrium Production Well MPW006 -0.00038 0.0010 U -0.00088 0.0010 U NS NS 0.000020 0.00020 U 0.00010 NS NS
EVM Shop Well MPW019 0.00083 0.0010 U 0.00094 0.0010 U 0.0010 NS 0.000040 0.00020 U 0.000070 0.00075 U 0.000020 0.00010 U NS
Degerstrom Well at EVM MPW020 NS -0.00036 0.0010 U NS NS NS 0.000050 0.0025 U NS NS
Henry North Pit Well S MMW003 0.0050 0.058 0.033 NS 0.000040 0.00020 U 0.00020 0.000070 0.00010 U NS

MMW004-Avg -0.00061 0.0010 U 0.00012 0.0010 U 0.0013 0.0013 0.000040 0.00020 U 0.000010 0.0025 U 0.000017 0.00010 U 0.0000067 0.00010 U
MMW004 NA 0.00012 0.0010 U 0.0013 NA NA 0.000010 0.0025 U 0.000017 0.00010 U NA
MMW004-R1 -0.00075 0.0010 U NA NA 0.0020 0.000020 0.00020 U NA NA 0.000010 0.00010 U
MMW004-R2 -0.00051 0.0010 U NA NA 0.0010 0.000080 0.00020 U NA NA 0.000010 0.00010 U
MMW004-R3 -0.00057 0.0010 U NA NA 0.0010 0.000020 0.00020 U NA NA 0 0.00010 U

Henry South Pit Well MPW022 0.0030 0.000040 0.0010 U -0.00038 0.0010 U -0.00035 0.0010 U 0 0.00020 U 0 0.0025 U 0 0.00010 U 0.000010 0.00010 U
Henry Center Pit Well MPW023 NS -0.00022 0.0010 U -0.00029 0.0010 U NS NS 0.000060 0.0025 U 0.000040 0.00010 U NS

MMW001-Avg 0.046 0.017 0.067 0.072 0.0033 0.0059 0.0061 0.0029
MMW001 0.046 NA 0.067 0.072 0.0033 NA 0.0061 0.0029
MMW001-R1 NA 0.017 NA NA NA 0.0060 NA NA
MMW001-R2 NA 0.017 NA NA NA 0.0058 NA NA
MMW001-R3 NA 0.017 NA NA NA 0.0060 NA NA
MMW002-Avg 0.00033 0.0010 U 0.024 0.031 0.022 0.000090 0.00020 U 0.00010 0.0025 U 0.000080 0.00010 U 0.000060 0.00010 U
MMW002 0.00033 0.0010 U NA 0.031 0.022 0.000090 0.00020 U NA 0.000080 0.00010 U 0.000060 0.00010 U
MMW002-R1 NA 0.024 NA NA NA 0.00010 0.0025 U NA NA
MMW002-R2 NA 0.023 NA NA NA 0.00010 0.0025 U NA NA
MMW002-R3 NA 0.024 NA NA NA 0.00010 0.0025 U NA NA

Chromium Nickel
2004 2005 2004 2005

Mine Name  ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Agrium Production Well MPW006 -0.000020 0.00020 U -0.00037 0.00010 U NS NS 0.0032 0.0072 NS NS
EVM Shop Well MPW019 0.00018 0.00020 U -0.00046 0.015 U 0.00020 0.017 U NS 0.00033 0.00040 U 0.0045 0.00033 0.00060 U NS
Degerstrom Well at EVM MPW020 NS 0.000060 0.075 U NS NS NS 0.013 0.065 U NS NS
Henry North Pit Well S MMW003 -0.00010 0.00020 U -0.00040 0.00010 U 0.0014 0.017 U NS 0.0045 0.010 0.0045 0.0085 U NS

MMW004-Avg 0.000070 0.00020 U 0.00020 0.075 U 0.00083 0.017 U 0.00047 0.0011 U 0.00051 0.00043<x<0.00057 U 0.0014 0.065 U 0.00056 0.00060 U 0.00026 0.00060 U
MMW004 NA 0.00020 0.075 U 0.00083 0.017 U NA NA 0.0014 0.065 U 0.00056 0.00060 U NA
MMW004-R1 0.000060 0.00020 U NA NA 0.00040 0.0011 U 0.00022 0.00040 U NA NA 0.00028 0.00060 U
MMW004-R2 0.00012 0.00020 U NA NA 0.00050 0.0011 U 0.00080 NA NA 0.00023 0.00060 U
MMW004-R3 0.000040 0.00020 U NA NA 0.00050 0.0011 U 0.00050 NA NA 0.00028 0.00060 U

Henry South Pit Well MPW022 0.00015 0.00020 U 0.0012 0.075 U 0.0010 0.017 U 0.00010 0.0011 U 0.00070 0.0010 0.065 U 0.00070 0.0085 U 0.00023 0.0060 U
Henry Center Pit Well MPW023 NS 0.000040 0.075 U 0.00010 0.017 U NS NS 0.016 0.065 U 0.015 NS

MMW001-Avg 0.000020 0.00020 U 0.00047 0.075 U 0.0042 0.017 U 0.00020 0.0011 U 0.052 0.056 0.065 U 0.058 0.045
MMW001 0.000020 NA 0.0042 0.017 U 0.00020 0.0011 U 0.052 NA 0.058 0.045
MMW001-R1 NA 0.00050 0.075 U NA NA NA 0.059 0.065 U NA NA
MMW001-R2 NA 0.00040 0.075 U NA NA NA 0.055 0.065 U NA NA
MMW001-R3 NA 0.00050 0.075 U NA NA NA 0.055 0.065 U NA NA
MMW002-Avg 0.00010 0.00020 U 0.00023 0.075 U 0.0023 0.017 U 0.00020 0.0011 U 0.0017 0.012 0.065 U 0.0064 0.0085 U 0.0041
MMW002 0.00010 NA 0.0023 0.017 U 0.00020 0.0011 U 0.0017 NA 0.0064 0.0085 U 0.0041
MMW002-R1 NA 0.00020 0.075 U NA NA NA 0.012 0.065 U NA NA
MMW002-R2 NA 0.00040 0.075 U NA NA NA 0.011 0.065 U NA NA
MMW002-R3 NA 0.00020 0.075 U NA NA NA 0.012 0.065 U NA NA
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Table 10 continued
Monitoring and Production Wells - Filtered Results - COPC (mg/L)‡

Vanadium Zinc
2004 2005 2004 2005

Mine Name  ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Agrium Production Well MPW006 0.0045 0.0022 NS NS 0.051 0.32 0.015 U NS NS
EVM Shop Well MPW019 0.00020 0.00018 0.00079 U -0.0010 0.00020 U NS 0.036 0.012 0.015 U 0.026 0.95 U NS
Degerstrom Well at EVM MPW020 NS -0.0031 0.0058 U NS NS NS 0.0050 5.4 U NS NS
Henry North Pit Well S MMW003 0.000010 0.0010 U 0.00071 0.00079 U -0.00043 0.00020 U NS 0.0036 0.0040 U 0.01 0.015 U 0.098 0.95 U NS

MMW004-Avg 0.0013 0.00059 0.0058 U 0.0019 0.0018 0.0019 U 0.0012 0.0040 U 0.051 5.4 U 0.072 0.95 U 0.039
MMW004 NA 0.00059 0.0058 U 0.0019 NA NA 0.051 5.4 U 0.072 NA
MMW004-R1 0.0013 NA NA 0.0018 0.0019 U 0.00096 0.0040 U NA NA 0.040
MMW004-R2 0.0014 NA NA 0.0018 0.0019 U 0.0016 0.0040 U NA NA 0.038
MMW004-R3 0.0013 NA NA 0.0019 0.0019 U 0.0012 0.0040 U NA NA 0.040

Henry South Pit Well MPW022 0.00030 -0.0012 0.0058 U -0.00087 0.00020 U -0.00050 0.00020 U 0.0014 0.0040 U 0.10 5.4 U 0.043 0.95 U 0.13
Henry Center Pit Well MPW023 NS -0.0032 0.0058 U -0.0011 0.00020 U NS NS 0.74 5.4 U 0.59 0.95 U NS

MMW001-Avg 0.0055 0.011 0.0091 0.0053 0.28 0.56 5.4 U 0.51 0.95 U 0.25
MMW001 0.0055 NA 0.0091 0.0053 0.28 NA 0.51 0.95 U 0.25
MMW001-R1 NA 0.011 NA NA NA 0.56 5.4 U NA NA
MMW001-R2 NA 0.011 NA NA NA 0.56 5.4 U NA NA
MMW001-R3 NA 0.011 NA NA NA 0.56 5.4 U NA NA
MMW002-Avg 0.00010 0.0010 U -0.0014 0.0058 U -0.00099 0.00020 U -0.00010 0.00020 U 0.0039 0.0040 U 0.25 5.4 U 0.13 0.95 U 0.16
MMW002 0.00010 0.0010 U NA -0.00099 0.00020 U -0.00010 0.00020 U 0.0039 0.0040 U NA 0.13 0.95 U 0.16
MMW002-R1 NA -0.0014 0.0058 U NA NA NA 0.26 5.4 U NA NA
MMW002-R2 NA -0.0015 0.0058 U NA NA NA 0.25 5.4 U NA NA
MMW002-R3 NA -0.0014 0.0058 U NA NA NA 0.25 5.4 U NA NA

Station

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

Ballard Pit West Well

Henry North Pit Well N

Ballard Pit East Well

Notes:
‡ All data has been reported uncensored.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 11
Monitoring and Production Wells - Filtered Results  - Screening Analytes (mg/L)‡

Aluminum Calcium Iron Manganese
2005 2004 2005 2005 2005

Mine Name  ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Agrium Production Well MPW006 NS NS 72 71 NS NS NS NS NS NS
EVM Shop Well MPW019 -0.0030 0.030 U NS 72 69 71 NS 0.16 1.6 U NS 0.047 NS
Degerstrom Well at EVM MPW020 NS NS NS 51 NS NS NS NS NS NS
Henry North Pit Well S MMW003 -0.0050 0.030 U NS 54 66 62 NS 0.010 0.010 U NS 0.0056 0.023 U NS

MMW004-Avg -0.0090 0.030 U 0.018 0.013<x<0.033 U 76 70 71 77 0.42 1.6 U 0.0067 0.020 U 0.013 0.023 U 0.0028
MMW004 -0.0090 0.030 U NA NA 70 71 NA 0.42 1.6 U NA 0.013 0.023 U NA
MMW004-R1 NA 0.0090 0.030 U 76 NA NA 77 NA 0.0060 0.020 U NA 0.0030
MMW004-R2 NA 0.040 76 NA NA 77 NA 0.0080 0.020 U NA 0.0028
MMW004-R3 NA 0.0060 0.030 U 76 NA NA 75 NA 0.0060 0.020 U NA 0.0026

Henry South Pit Well MPW022 -0.015 0.030 U -0.019 0.030 U NS 52 57 50 0.13 1.6 U 4.3 0.016 0.023 U 0.23
Henry Center Pit Well MPW023 -0.0070 0.030 U NS NS 63 61 NS 0.20 1.6 U NS 0.19 NS

MMW001-Avg 0.014 0.030 U 0.0090 0.030 U 120 110 110 110 -0.0020 0.010 U -0.0010 0.020 U 0.031 0.059
MMW001 0.014 0.030 U 0.0090 0.030 U 120 NA 110 110 -0.0020 0.010 U -0.0010 0.020 U 0.031 0.059
MMW001-R1 NA NA NA 110 NA NA NA NA NA NA
MMW001-R2 NA NA NA 110 NA NA NA NA NA NA
MMW001-R3 NA NA NA 100 NA NA NA NA NA NA
MMW002-Avg 0.0090 0.030 U 0.010 0.030 U 78 69 74 73 0.0090 0.010 U 0.0020 0.020 U 0.022 0.023 U 0.0074
MMW002 0.0090 0.030 U 0.010 0.030 U 78 NA 74 73 0.0090 0.010 U 0.0020 0.020 U 0.022 0.023 U 0.0074
MMW002-R1 NA NA NA 69 NA NA NA NA NA
MMW002-R2 NA NA NA 69 NA NA NA NA NA
MMW002-R3 NA NA NA 69 NA NA NA NA NA

Chloride Magnesium
1998a 2004 2005 2004 2005

Mine Name  ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Agrium Production Well MPW006 4.8 5.0 3.9 4.0 NS NS 28 30 NS NS
EVM Shop Well MPW019 5.7 5.0 6.1 6.7 8.0 NS 9.9 9.5 10 NS
Degerstrom Well at EVM MPW020 5.5 5.0 NS 6.2 NS NS NS 17 NS NS
Henry North Pit Well S MMW003 NS NS 34 55 41 NS 21 28 25 NS

MMW004-Avg NS NS 67 64 57 57 J 26 37 26 27
MMW004 NS NS NA 64 57 NA NA 37 26 NA
MMW004-R1 NS NS 66 NA NA 56 27 NA NA 28
MMW004-R2 NS NS 67 NA NA 55 J 26 NA NA 28
MMW004-R3 NS NS 67 NA NA 61 J 26 NA NA 27

Henry South Pit Well MPW022 NS NS NS 5.8 2.8 5.5 U 5.0 NS 12 13 13
Henry Center Pit Well MPW023 NS NS NS 6.6 6.8 NS NS 24 23 NS

MMW001-Avg NS NS 5.8 6.6 6.6 6.0 22 21 23 22
MMW001 NS NS 5.8 NA 6.6 6.0 22 NA 23 22
MMW001-R1 NS NS NA 6.6 NA NA NA 22 NA NA
MMW001-R2 NS NS NA 6.6 NA NA NA 21 NA NA
MMW001-R3 NS NS NA 6.7 NA NA NA 21 NA NA
MMW002-Avg NS NS 12 12 15 14 45 36 40 40
MMW002 NS NS 12 NA 15 14.0 45 NA 40 40
MMW002-R1 NS NS NA 12 NA NA NA 36 NA NA
MMW002-R2 NS NS NA 12 NA NA NA 36 NA NA
MMW002-R3 NS NS NA 12 NA NA NA 36 NA NA
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Table 11 continued
Monitoring and Production Wells - Filtered Results  - Screening Analytes (mg/L)‡

Potassium Sulfate
2004 2005 1998a 2004 2005

Mine Name  ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Agrium Production Well MPW006 1.3 1.1 NS NS 20 20 120 170 NS NS
EVM Shop Well MPW019 0.80 0.60 0.60 NS 8.9 8.0 8.3 9.8 8.3 NS
Degerstrom Well at EVM MPW020 NS 0.60 3.0 U NS NS 43 36 NS 98 NS NS
Henry North Pit Well S MMW003 2.2 2.7 2.6 NS NS NS 81 120 99 NS

MMW004-Avg 3.6 1.6 3.0 U 3.4 3.6 NS NS 130 140 120 130
MMW004 NA 1.6 3.0 U 3.4 NA NS NS NA 140 120 NA
MMW004-R1 3.6 NA NA 3.6 NS NS 130 NA NA 130
MMW004-R2 3.6 NA NA 3.6 NS NS 140 NA NA 120
MMW004-R3 3.6 NA NA 3.5 NS NS 120 NA NA 140

Henry South Pit Well MPW022 NS 1.1 3.0 U 1.2 1.3 NS NS NS 3.1 8.0 U 2.8 7.5 U 0.38 0.50 U
Henry Center Pit Well MPW023 NS 0.80 3.0 U 0.80 NS NS NS NS 70 63 NS

MMW001-Avg 0.90 0.77 3.0 U 0.90 0.90 NS NS 100 99 120 J 98
MMW001 0.90 NA 0.90 0.90 NS NS 100 NA 120 98
MMW001-R1 NA 0.70 3.0 U NA NA NS NS NA 100 NA NA
MMW001-R2 NA 0.90 3.0 U NA NA NS NS NA 100 NA NA
MMW001-R3 NA 0.70 3.0 U NA NA NS NS NA 98 NA NA
MMW002-Avg 1.9 1.4 3.0 U 1.7 1.6 NS NS 54 49 J 50 59
MMW002 1.9 NA 1.7 1.6 NS NS 54 NA 50 59
MMW002-R1 NA 1.4 3.0 U NA NA NS NS NA 49 J NA NA
MMW002-R2 NA 1.4 3.0 U NA NA NS NS NA 49 J NA NA
MMW002-R3 NA 1.5 3.0 U NA NA NS NS NA 49 J NA NA

Ballard 
Mine

Henry North Pit Well N

Ballard Pit East Well

Ballard Pit West Well

Notes:
‡ All data has been reported uncensored.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 12
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Selenium Cadmium
2004 1998a 2000 2001

Mine Station Name Station ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Spring RL Flag
EVM W Dump Seep MDS025 0.013 Dry NS NS NS 0.00080
EVM S Dump Seep MDS026 0.32 0.0060  NS NS NS 0.0048

MSG001-Avg 0.000060 0.0010 U 0.0012 0.00067<x<0.0013 U NS NS NS NS
MSG001 0.000060 0.0010 U NA NS NS NS NS
MSG001-R1 NA 0.0020 NS NS NS NS
MSG001-R2 NA 0.00086 0.0010 U NS NS NS NS
MSG001-R3 NA 0.00070 0.0010 U NS NS NS NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 Dry Dry NS NS NS NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 Dry Dry NS NS NS NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 Dry Dry NS NS NS NS
Rasmussen Creek, Headwaters near EVM Pond MST136 0.016 Dry NS NS NS NS
W Pond Creek Headwaters, below W Pond MST144 0.18 Dry NS NS NS NS
E Fork Rasmussen Creek Headwaters MST269 Dry Dry NS NS NS NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 0.0030 0.000040 0.0010 U NS NS NS NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 -0.00030 0.0010 U -0.00011 0.0010 U NS NS NS NS
S Pit Overburden Dump Seep MDS016 -0.00034 0.0010 U Dry NS NS NS NS

MDS022-Avg NA 0.00044 0.0010 U 0.0027 0 0.0020 U NS 0.00017
MDS022 NA 0.00044 0.0010 U 0.0027 0 0.0020 U NS 0.00017
MDS022-R1 NA NA NA NA NS NA
MDS022-R2 NA NA NA NA NS NA
MDS022-R3 NA NA NA NA NS NA

Taylor Spring MSG002 Dry Dry NS NS NS NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 -0.00045 0.0010 U -0.00093 0.0010 U NS NS NS NS

MST064-Avg 0.0030 0.0013 NS NS NS NS
MST064 0.0030 NA NS NS NS NS
MST064-R1 NA 0.0010 NS NS NS NS
MST064-R2 NA 0.0020 NS NS NS NS
MST064-R3 NA 0.0010 NS NS NS NS

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 Dry Dry NS NS 0.000082 0.00025 U NS
Tributary Above W Fork Lone Pine Creek MST276 0.0030 0.0020  NS NS NS NS

MST277-Avg -0.00088 0.0010 U Dry NS NS NS NS
MST277 NA Dry NS NS NS NS
MST277-R1 -0.00086 0.0010 U Dry NS NS NS NS
MST277-R2 -0.00097 0.0010 U Dry NS NS NS NS
MST277-R3 -0.00081 0.0010 U Dry NS NS NS NS

Hedin Spring

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Selenium Cadmium
2004 1998a 2000 2001

Mine Station Name Station ID Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Spring RL Flag
Pit #2 Upper Dump Seep MDS030 0.42 0.59  NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 0.45 0.43  NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 0.45 0.29  NS NS NS NS
Goat Seep MDS033 1.4 Dry NS NS NS NS
Garden Hose Spring MSG003 0.39 0.46  NS NS NS 0.000041 0.00013 U
Holmgren Spring MSG004 0.0090 0.018  NS NS NS NS

MSG005-Avg 0.0070 0.0040  NS NS NS NS
MSG005 0.0070 NA NS NS NS NS
MSG005-R1 NA 0.0040 NS NS NS NS
MSG005-R2 NA 0.0040 NS NS NS NS
MSG005-R3 NA 0.0040 NS NS NS NS

SE Spring MSG006 0.21 0.26  NS NS NS NS
Ballard Creek, Headwaters MST067 0.01 Dry NS NS NS NS
W Fork Ballard Creek, Headwaters MST068 Dry Dry NS NS NS NS

MST069-Avg 0.64 0.49 NS NS NS NS
MST069 0.64 0.49 NS NS NS NS
MST069-R1 NA NA NS NS NS NS
MST069-R2 NA NA NS NS NS NS
MST069-R3 NA NA NS NS NS NS

N Fork Wooley Valley Creek, Above BM MST093 0.0010 Dry NS NS NS NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 0.021 Dry NS NS Dry NS
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NA Dry NS NS 0.000032 0.00025 U NS
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 0.016 0.027 NS NS 0.00015 0.00025 U NS

Ballard 
Mine

Cattle Spring

Short Creek, Below BM
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Cadmium
2002 2003

Mine Station Name Station ID May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag Jan RL Flag Mar. RL Flag
EVM W Dump Seep MDS025 0.0014 NS Dry NS NS NS
EVM S Dump Seep MDS026 0.00050 NS 0.00030 0.0011 U NS NS NS
Hedin Spring MSG001 0.000020 0.00010 U NS 0.000040 0.00010 U NS NS NS
W Rasmussen Creek #1, above Lone Pine Creek MST059 Dry NS Dry NS NS NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 Dry NS Dry NS NS NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 Dry NS Dry NS NS NS
Rasmussen Creek, Headwaters near EVM Pond MST136 0.00030 Dry Dry Dry Dry Dry
W Pond Creek Headwaters, below W Pond MST144 Dry NS Dry NS NS NS
E Fork Rasmussen Creek Headwaters MST269 Dry NS NA NS NS NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 0 0.00010 U NA 0.000020 0.00010 U NS NS NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 Dry NS 0.00079 0.0010 U NS NS NS
S Pit Overburden Dump Seep MDS016 Dry NS Dry NS NS NS

MDS022-Avg 0.000020 0.00010 U NS 0.00010 0.00010 U NS NS NS
MDS022 NA NS 0.00010 0.00010 U NS NS NS
MDS022-R1 0.000020 0.00010 U NS NA NS NS NS
MDS022-R2 0.000010 0.00010 U NS NA NS 0 0.00010 U NA
MDS022-R3 0.000030 0.00010 U NS NA NS 0 0.00010 U NA

Taylor Spring MSG002 Dry NS Dry NS NA NA
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS 0.00020 0.0011 U NS NA NA
W Fork Lone Pine Creek Above Tributary MST064 -0.000010 0.00010 U 0 0.00020 U 0.000070 0.00010 U -0.000030 0.00010 U NA NA
E Fork Lone Pine Creek Below Wooley Valley Mine MST226 0.000060 0.00010 U NS Dry NS NS NS
Tributary Above W Fork Lone Pine Creek MST276 0.000023 0.00010 U NA 0.000060 0.00010 U -0.000040 0.00010 U 0.000030 0.00010 U 0.000027 0.00010 U
Lone Pine Creek, Spring Fed Tributary MST277 NS NS NS NS NS NS
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS
Garden Hose Spring MSG003 0.000020 0.00010 U NS 0.000020 0.00010 U NS NS NS
Holmgren Spring MSG004 NS NS 0 0.00010 U NS NS NS
Cattle Spring MSG005 NS NS -0.000040 0.00010 U NS NS NS
SE Spring MSG006 NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 0.0022 Dry Dry Dry NS NS
W Fork Ballard Creek, Headwaters MST068 Dry NS Dry NS NS NS

MST069-Avg 0.00011 0.000067<x<0.00013 U 0.000050 0.00020 U 0.000060 0.00010 U -0.000040 0.00010 U NS NS
MST069 NA 0.000050 0.00020 U 0.000060 0.00010 U -0.000040 0.00010 U NS NS
MST069-R1 0.00014 0.00020 U NA NA NA Dry Dry
MST069-R2 0.00010 NA NA NA NS NS
MST069-R3 0.00010 NA NA NA Dry Dry

N Fork Wooley Valley Creek, Above BM MST093 0.000060 0.00010 U NS Dry NS NS NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 0.000070 0.00010 U Dry Dry Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 0.00020 Dry Dry Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 0.000050 0.00010 U Dry Dry Dry Dry Dry

Station
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Cadmium
2003 2004

Mine Station Name Station ID April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
EVM W Dump Seep MDS025 NS NS NS NS 0.00050 Dry
EVM S Dump Seep MDS026 NS NS NS NS 0.0017 0.00010  

MSG001-Avg NS NS NS NS -0.000010 0.00010 U 0.000013 0.00075 U
MSG001 NS NS NS NS -0.000010 0.00010 U NA
MSG001-R1 NS NS NS NS NA 0.000050 0.00075 U
MSG001-R2 NS NS NS NS NA 0 0.00075 U
MSG001-R3 NS NS NS NS NA -0.000010 0.00075 U

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 0.00020 0.00020 NS NS 0.00010 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS 0.00010 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS 0.000010 0.00010 U 0.000010 0.00075 U
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS 0.000050 0.00020 U 0.00025 0.00075 U
S Pit Overburden Dump Seep MDS016 NS NS NS NS 0.00010 0.00020 U Dry
S Pit Overburden Limestone Drain MDS022 NS NS NS NS 0.000010 0.00010 U 0.000020 0.00075 U
Taylor Spring MSG002 NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS -0.000020 0.00010 U NS NS 0.000010 0.00010 U 0.000060 0.00075 U

MST064-Avg 0.000030 0.00010 U 0.000017 0.00010 U -0.000010 0.00010 U -0.000010 0.00010 U 0.000010 0.00010 U 0.000010 0.00075 U
MST064 0.000030 0.00010 U 0.000017 0.00010 U -0.000010 0.00010 U -0.000010 0.00010 U 0.000010 0.00010 U NA
MST064-R1 NA NA NA NA NA 0.000010 0.00075 U
MST064-R2 NA NA NA NA NA 0.000010 0.00075 U
MST064-R3 NA NA NA NA NA 0.000010 0.00075 U

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 0.00016 0.000010 0.00010 U 0 0.00010 U -0.0000067 0.00010 U 0.000020 0.00010 U -0.000010 0.00075 U

MST277-Avg NS NS NS NS 0.0000067 0.00050 U Dry
MST277 NS NS NS NS NA Dry
MST277-R1 NS NS NS NS 0.000020 0.00050 U Dry
MST277-R2 NS NS NS NS 0.000020 0.00050 U Dry
MST277-R3 NS NS NS NS -0.000020 0.00050 U Dry
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Cadmium
2003 2004

Mine Station Name Station ID April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS 0.000040 0.00010 U 0.000030 0.00075 U
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS 0.000060 0.00010 U 0.000050 0.00075 U
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS 0.000030 0.00010 U 0.00010 0.00075 U
Goat Seep MDS033 NS NS NS NS 0.00020 Dry
Garden Hose Spring MSG003 NS NS NS NS 0.000010 0.00010 U -0.000010 0.00075 U
Holmgren Spring MSG004 NS NS NS NS 0.000020 0.00010 U 0.000050 0.00075 U

MSG005-Avg NS NS NS NS 0.000010 0.00010 U -0.0000067 0.00075 U
MSG005 NS NS NS NS 0.000010 0.00010 U NA
MSG005-R1 NS NS NS NS NA 0 0.00075 U
MSG005-R2 NS NS NS NS NA -0.000010 0.00075 U
MSG005-R3 NS NS NS NS NA -0.000010 0.00075 U

SE Spring MSG006 NS NS NS NS 0 0.00010 U 0.000010 0.00075 U
Ballard Creek, Headwaters MST067 0.0017 0.0019 NS NS 0.0013 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS Dry Dry
Short Creek, Below BM MST069 0.00010 0.00010 U 0.000040 0.00010 U 0.000020 0.00010 U -0.000080 0.00010 U 0.00010 0.000030 0.00075 U
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS 0.000070 0.00020 U Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 0.000050 0.00010 U NS NS NS 0.000020 0.00020 U Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 0.00030 0.00030 NS NS 0.00020 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry NS NS NS 0.000050 0.00010 U 0.000010 0.00075 U
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Chromium
2001 2002 2004

Mine Station Name Station ID Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
EVM W Dump Seep MDS025 0.019 0.0030 0.010 U Dry 0.00020 Dry
EVM S Dump Seep MDS026 0.0085 0.0010 0.010 U NA 0.00040 0.00012 0.0015 U

MSG001-Avg NS -0.0010 0.010 U NA 0.00020 -0.0028 0.0015 U
MSG001 NS -0.0010 0.010 U NA 0.00020 NA
MSG001-R1 NS NA NA NA -0.0028 0.0015 U
MSG001-R2 NS NA NA NA -0.0028 0.0015 U
MSG001-R3 NS NA NA NA -0.0029 0.0015 U

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS Dry Dry Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS Dry Dry Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS Dry Dry Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 NS -0.0050 0.010 U Dry 0.00010 Dry
W Pond Creek Headwaters, below W Pond MST144 NS Dry Dry 0.00020 Dry
E Fork Rasmussen Creek Headwaters MST269 NS Dry NA Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS 0.0010 0.010 U NA 0.00020 -0.00017 0.0015 U
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS Dry NA 0.00050 -0.0016 0.0015 U
S Pit Overburden Dump Seep MDS016 NS Dry Dry 0.00015 0.00020 U Dry

MDS022-Avg 0.0024 -0.0027 0.010 U NA NA -0.0029 0.0015 U
MDS022 0.0024 NA NA NA -0.0029 0.0015 U
MDS022-R1 NA -0.0090 0.010 U NA NA NA
MDS022-R2 NA 0.0020 0.010 U NA NA NA
MDS022-R3 NA -0.0010 0.010 U NA NA NA

Taylor Spring MSG002 NS Dry Dry Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 0.000020 0.00010 U -0.00011 0.0015 U

MST064-Avg NS 0 0.010 U NA 0.000080 0.00010 U -0.00010 0.0015 U
MST064 NS 0 0.010 U NA 0.000080 0.00010 U NA
MST064-R1 NS NA NA NA -0.00011 0.0015 U
MST064-R2 NS NA NA NA -0.00012 0.0015 U
MST064-R3 NS NA NA NA -0.00008 0.0015 U

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS -0.0020 0.010 U Dry Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 NS 0.0050 0.010 U NA 0.00020 -0.000050 0.0015 U

MST277-Avg NS NS NS 0.00020 0.00050 U Dry
MST277 NS NS NS NA Dry
MST277-R1 NS NS NS 0.00022 0.00050 U Dry
MST277-R2 NS NS NS 0.00023 0.00050 U Dry
MST277-R3 NS NS NS 0.00015 0.00050 U Dry
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Chromium
2001 2002 2004

Mine Station Name Station ID Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS 0.0015 -0.0024 0.0015 U
Pit #2 Lower Dump Seep S MDS031 NS NS NS 0.0011 -0.0023 0.0015 U
Pit #2 Lower Dump Seep N MDS032 NS NS NS 0.00050 -0.0028 0.0015 U
Goat Seep MDS033 NS NS NS 0.00070 Dry
Garden Hose Spring MSG003 0.023 0.0060 0.010 U NA 0.00090 0.00050 0.0015 U
Holmgren Spring MSG004 NS NS NS 0.00060 0.00030 0.0015 U

MSG005-Avg NS NS NS 0.00050 0.00053 0.0015 U
MSG005 NS NS NS 0.00050 NA
MSG005-R1 NS NS NS NA 0.00050 0.0015 U
MSG005-R2 NS NS NS NA 0.00050 0.0015 U
MSG005-R3 NS NS NS NA 0.00060 0.0015 U

SE Spring MSG006 NS NS NS 0.00080 -0.0025 0.0015 U
Ballard Creek, Headwaters MST067 NS 0.0025 0.010 U Dry 0.00060 Dry
W Fork Ballard Creek, Headwaters MST068 NS Dry Dry Dry Dry

MST069-Avg NS 0.00033 0.010 U NA 0.00070 0.00020 0.0015 U
MST069 NS NA NA 0.00070 0.00020 0.0015 U
MST069-R1 NS -0.0020 0.010 U NA NA NA
MST069-R2 NS 0.0020 0.010 U NA NA NA
MST069-R3 NS 0.0010 0.010 U NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS 0.0020 0.010 U Dry 0.00016 0.00010 U Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS 0.0030 0.010 U Dry NA Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS 0.0030 0.010 U Dry NA Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS 0.00050 0.010 U Dry 0.00020 -0.0028 0.0015 U
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Nickel
1998a 2001 2002

Mine Station Name Station ID Spring RL Flag Fall RL Flag Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov RL Flag
EVM W Dump Seep MDS025 NS NS 0.17 0.17 NS Dry NS
EVM S Dump Seep MDS026 NS NS 0.021 0.0093 J NS 0.024 0.028 U NS
Hedin Spring MSG001 NS NS NS 0.0011 0.0035 UJ NS 0.0034 0.028 U NS
W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS Dry NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS Dry NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS Dry NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS 0.0031 0.0035 UJ Dry Dry Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS Dry NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS Dry NS NA NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS 0.0014 0.0035 UJ NA 0.0039 0.028 U NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS Dry Dry 0.024 0.028 U NS
S Pit Overburden Dump Seep MDS016 NS NS NS Dry NS Dry NS

MDS022-Avg 0.034 0.018 0.0032 0.0065 0.0056<x<0.0067 J NS 0.014 0.028 U NS
MDS022 0.034 0.018 0.0032 NA NS 0.014 0.028 U NS
MDS022-R1 NA NA NA 0.0022 0.0035 UJ NS NA NS
MDS022-R2 NA NA NA 0.0086 J NS NA NS
MDS022-R3 NA NA NA 0.0081 J NS NA NS

Taylor Spring MSG002 NS NS NS Dry NS Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS 0.0027 0.028 U NS
W Fork Lone Pine Creek Above Tributary MST064 NS NS NS 0.0017 0.0035 UJ 0.00090 0.0045 U 0.0021 0.028 U 0.045
E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS 0.0010 0.0035 UJ NS Dry NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS 0.0025 0.0035 UJ NA 0.0023 0.028 U 0.037
Lone Pine Creek, Spring Fed Tributary MST277 NS NS NS NS NS NS NS
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS NS
Garden Hose Spring MSG003 NS NS 0.0011 0.0010 0.0035 UJ NS 0.0068 0.028 U NS
Holmgren Spring MSG004 NS NS NS NS NS 0.0086 0.028 U NS
Cattle Spring MSG005 NS NS NS NS NS 0.0052 0.028 U NS
SE Spring MSG006 NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS 0.014 J Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS Dry NS Dry NS

MST069-Avg NS NS NS 0.027 J 0.018 0.033 0.0066
MST069 NS NS NS NA 0.018 0.033 0.0066
MST069-R1 NS NS NS 0.026 J NA NA NA
MST069-R2 NS NS NS 0.027 J NA NA NA
MST069-R3 NS NS NS 0.027 J NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS 0.0016 0.0035 UJ NS Dry NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS NS 0.00090 0.0035 UJ Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS NS 0.0074 J Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS NS 0.0026 0.0035 UJ Dry Dry Dry

Station

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

S Pit Overburden Limestone Drain

Short Creek, Below BM

MWH
MONITORING WELL INSTALLATION TECHNICAL MEMORANDUM
PHASE II SUPPLEMENTAL SI WORK PLAN – GROUNDWATER INVESTIGATION

FEBRUARY 2007
APPENDIX D



Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Nickel
2003 2004

Mine Station Name Station ID Jan RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS 0.19 Dry
EVM S Dump Seep MDS026 NS NS NS NS NS NS 0.014 0.0087

MSG001-Avg NS NS NS NS NS NS 0.00050 0.0050 U 0.0020
MSG001 NS NS NS NS NS NS 0.00050 0.0050 U NA
MSG001-R1 NS NS NS NS NS NS NA 0.0021
MSG001-R2 NS NS NS NS NS NS NA 0.0019
MSG001-R3 NS NS NS NS NS NS NA 0.0020

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry 0.0032 0.0026 Dry Dry 0.0031 0.0050 U Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS 0.0015 0.0050 U Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS 0.00020 0.0050 U 0.0019  
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS 0.0053 0.020  
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS 0.013 Dry
S Pit Overburden Limestone Drain MDS022 NS NS NS NS NS NS 0.0057 0.0085
Taylor Spring MSG002 NS NS NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 0.0013 0.0015 U NS NS 0.00080 0.0050 U 0.0032  

MST064-Avg 0.0028 NA 0.0018 0.0020 U 0.0013 0.0015 U 0.0012 0.013 U 0.00090 0.0030 U 0.00040 0.0050 U 0.0016  
MST064 0.0028 NA 0.0018 0.0020 U 0.0013 0.0015 U 0.0012 0.013 U 0.00090 0.0030 U 0.00040 0.0050 U NA
MST064-R1 NA NA NA NA NA NA NA 0.0021
MST064-R2 NA NA NA NA NA NA NA 0.0019
MST064-R3 NA NA NA NA NA NA NA 0.0020

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 0.0029 0.0019 0.0026 0.0022 0.0020 0.019 0.0013 0.0050 U 0.0020  

MST277-Avg NS NS NS NS NS NS 0.0013 0.0050 U Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS 0.0010 0.0050 U Dry
MST277-R2 NS NS NS NS NS NS 0.0020 0.0050 U Dry
MST277-R3 NS NS NS NS NS NS 0.0010 0.0050 U Dry

Station
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Nickel
2003 2004

Mine Station Name Station ID Jan RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 0.0031 0.0050 U 0.005
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 0.0011 0.0050 U 0.0057
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 0.0067 0.011
Goat Seep MDS033 NS NS NS NS NS NS 0.011 Dry
Garden Hose Spring MSG003 NS NS NS NS NS NS 0.0025 0.0050 U 0.0066
Holmgren Spring MSG004 NS NS NS NS NS NS 0.0023 0.0050 U 0.0089

MSG005-Avg NS NS NS NS NS NS 0.00018 0.00020 U 0.0039
MSG005 NS NS NS NS NS NS 0.00018 0.00020 U NA
MSG005-R1 NS NS NS NS NS NS NA 0.0039
MSG005-R2 NS NS NS NS NS NS NA 0.0040
MSG005-R3 NS NS NS NS NS NS NA 0.0039

SE Spring MSG006 NS NS NS NS NS NS 0.00010 0.00020 U 0.0072
Ballard Creek, Headwaters MST067 Dry Dry 0.010 0.010 Dry Dry 0.013 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS 0.0010 0.0030 U Dry Dry
Short Creek, Below BM MST069 Dry Dry 0.019 0.020 0.019 NA 0.025 0.037
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS 0.00080 0.0050 U Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry Dry 0.0015 0.0020 U Dry Dry Dry 0.00050 0.0050 U Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 Dry Dry 0.0093 0.0071 Dry Dry 0.0068 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry Dry Dry Dry Dry Dry 0.00050 0.0050 U 0.0036
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Vanadium
1998a 2001 2002

Mine Station Name Station ID Spring RL Flag Fall RL Flag Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag
EVM W Dump Seep MDS025 NS NS 0.0028 J -0.0010 0.0050 U NS Dry NS
EVM S Dump Seep MDS026 NS NS 0.0018 J 0 0.0050 U NS 0.0014 0.0050 U NS
Hedin Spring MSG001 NS NS NS 0.0030 0.0050 U NS 0.00029 0.0050 U NS
W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS Dry NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS Dry NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS Dry NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS -0.0010 0.0050 U Dry Dry NS
W Pond Creek Headwaters, below W Pond MST144 NS NS NS Dry NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS Dry NS NA NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS -0.0020 0.0050 U NA 0.00075 0.0050 U NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS Dry NS 0.0088 NS
S Pit Overburden Dump Seep MDS016 NS NS NS Dry NS Dry NS

MDS022-Avg 0.023 0.0040 0.0043 U 0.024 J 0 0.0050 U NS 0.00016 0.0050 U NS
MDS022 0.023 0.0040 0.0043 U 0.024 J NA NS 0.00016 0.0050 U NS
MDS022-R1 NA NA NA 0.0020 0.0050 U NS NA NS
MDS022-R2 NA NA NA -0.0010 0.0050 U NS NA NS
MDS022-R3 NA NA NA -0.0010 0.0050 U NS NA NS

Taylor Spring MSG002 NS NS NS Dry NS Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS 0.00067 0.0050 U NS
W Fork Lone Pine Creek Above Tributary MST064 NS NS NS 0.0020 0.0050 U 0.00070 0.00043 0.0050 U 0.00074
E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS -0.0030 0.0050 U NS Dry NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS 0.0050 0.0050 U NA 0.0011 0.0050 U 0.0010
Lone Pine Creek, Spring Fed Tributary MST277 NS NS NS NS NS NS NS
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS NS
Garden Hose Spring MSG003 NS NS 0.0028 J 0.0020 0.0050 U NS 0.0010 0.0050 U NS
Holmgren Spring MSG004 NS NS NS NS NS 0.0016 0.0050 U NS
Cattle Spring MSG005 NS NS NS NS NS 0.00036 0.0050 U NS
SE Spring MSG006 NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS 0.019 Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS Dry NS Dry NS

MST069-Avg NS NS NS 0.0010 0.0050 U 0.0016 0.0022 0.0050 U 0.0019
MST069 NS NS NS NA 0.0016 0.0022 0.0050 U 0.0019
MST069-R1 NS NS NS 0 0.0050 U NA NA NA
MST069-R2 NS NS NS 0.0010 0.0050 U NA NA NA
MST069-R3 NS NS NS 0.0020 0.0050 U NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS 0.011 NS Dry Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS NS -0.0010 0.0050 U Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS NS 0.0030 0.0050 U Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS NS -0.0010 0.0050 U Dry Dry Dry

Short Creek, Below BM
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Vanadium
2003 2004

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS 0.0011 Dry
EVM S Dump Seep MDS026 NS NS NS NS NS NS 0.0034 0.00089  

MSG001-Avg NS NS NS NS NS NS 0.00020 0.00048 U -0.000057 0.00079 U
MSG001 NS NS NS NS NS NS 0.00020 0.00048 U NA
MSG001-R1 NS NS NS NS NS NS NA -0.000050 0.00079 U
MSG001-R2 NS NS NS NS NS NS NA -0.000060 0.00079 U
MSG001-R3 NS NS NS NS NS NS NA -0.000060 0.00079 U

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry 0.0016 0.0013 Dry Dry 0.0022 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS 0.00058 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS 0.00056 0.00047 0.00079 U
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS 0.011 0.0034  
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS 0.00040 0.00048 U Dry
S Pit Overburden Limestone Drain MDS022 NS NS NS NS NS NS 0.00013 0.00048 U -0.00014 0.000050 U
Taylor Spring MSG002 NS NS NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 0.00060 NS NS 0.00072 0.0013  

MST064-Avg 0.0055 NA 0.00069 0.00064 0.00065 0.00093 0.00065 0.00065 0.00079 U
MST064 0.0055 NA 0.00069 0.00064 0.00065 0.00093 0.00065 NA
MST064-R1 NA NA NA NA NA NA NA 0.00064 0.00079 U
MST064-R2 NA NA NA NA NA NA NA 0.00069 0.00079 U
MST064-R3 NA NA NA NA NA NA NA 0.00063 0.00079 U

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 0.00085 0.00092 0.0014 0.0011 0.0010 0.0014 0.0011 0.00086  

MST277-Avg NS NS NS NS NS NS 0.00036 0.00042 U Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS 0.00040 0.00048 U Dry
MST277-R2 NS NS NS NS NS NS 0.00040 0.00048 U Dry
MST277-R3 NS NS NS NS NS NS 0.00029 0.00030 U Dry
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Vanadium
2003 2004

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 0.00090 0.00054 0.00079 U
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 0.0010 0.00075 0.00079 U
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 0.0011 0.00081  
Goat Seep MDS033 NS NS NS NS NS NS 0.0016 Dry
Garden Hose Spring MSG003 NS NS NS NS NS NS 0.0011 0.00087  
Holmgren Spring MSG004 NS NS NS NS NS NS 0.0016 0.0052  

MSG005-Avg NS NS NS NS NS NS 0.00024 0.00048 U 0.00013 0.00079 U
MSG005 NS NS NS NS NS NS 0.00024 0.00048 U NA
MSG005-R1 NS NS NS NS NS NS NA 0.000060 0.00079 U
MSG005-R2 NS NS NS NS NS NS NA 0.00018 0.00079 U
MSG005-R3 NS NS NS NS NS NS NA 0.00015 0.00079 U

SE Spring MSG006 NS NS NS NS NS NS 0.00073 0.0011  
Ballard Creek, Headwaters MST067 Dry Dry 0.018 0.013 Dry Dry 0.0084 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS Dry Dry
Short Creek, Below BM MST069 NA Dry 0.0015 0.0020 0.0015 0.0019 0.0011 0.0011
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NA 0.0062 Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry Dry 0.00080 Dry Dry Dry 0.0017 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 Dry Dry 0.0038 0.0057 Dry Dry 0.0023 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry Dry Dry Dry Dry Dry 0.00072 0.00013 0.00079 U
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Zinc
1998a 2001 2002

Mine Station Name Station ID Spring RL Flag Fall RL Flag Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag
EVM W Dump Seep MDS025 NS NS 0.14 J 0.12 NS Dry NS
EVM S Dump Seep MDS026 NS NS 0.047 J 0.0070 0.015 U NS 0.023 0.075 U NS
Hedin Spring MSG001 NS NS NS 0.00064 0.0020 U NS 0.0090 0.075 U NS
W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS Dry NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS Dry NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS Dry NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS 0.0015 0.0020 U Dry Dry Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS Dry NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS Dry NS NA NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS 0.00092 0.0020 U NA 0.011 0.075 U NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS Dry NS 0.020 0.075 U NS
S Pit Overburden Dump Seep MDS016 NS NS NS Dry NS Dry NS

MDS022-Avg 0.0060 -0.0010 0.0011 U 0.10 0.0018 0.0063 U NS 0.0080 0.075 U NS
MDS022 0.0060 -0.0010 0.0011 U 0.10 NA NS 0.0080 0.075 U NS
MDS022-R1 NA NA NA 0.0030 0.015 U NS NA NS
MDS022-R2 NA NA NA 0.0014 0.0020 U NS NA NS
MDS022-R3 NA NA NA 0.0010 0.0020 U NS NA NS

Taylor Spring MSG002 NS NS NS Dry NS Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS 0.010 0.075 U NS
W Fork Lone Pine Creek Above Tributary MST064 NS NS NS 0.00081 0.0020 U 0.014 0.070 U 0.0070 0.075 U 0.0090 0.045 UJ
E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS 0.0030 0.015 U NS Dry NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS 0.0019 0.0020 U NA 0.0060 0.075 U 0.011 0.045 UJ
Lone Pine Creek, Spring Fed Tributary MST277 NS NS NS NS NS NS NS
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS NS
Garden Hose Spring MSG003 NS NS 0.016 J 0.00075 0.0020 U NS 0.0090 0.075 U NS
Holmgren Spring MSG004 NS NS NS NS NS 0.011 0.075 U NS
Cattle Spring MSG005 NS NS NS NS NS 0.019 0.075 U NS
SE Spring MSG006 NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS 0.033 Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS Dry NS NS NS

MST069-Avg NS NS NS 0.0073 0.015 U 0.016 0.070 U 0.011 0.075 U 0.013 0.045 UJ
MST069 NS NS NS NA 0.016 0.070 U 0.011 0.075 U 0.013 0.045 UJ
MST069-R1 NS NS NS 0.0080 0.015 U NA NA NA
MST069-R2 NS NS NS 0.0070 0.015 U NA NA NA
MST069-R3 NS NS NS 0.0070 0.015 U NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS 0.0011 0.0020 U NS Dry NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS NS 0.0020 0.015 U Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS NS 0.016 Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS NS 0.0060 0.015 U Dry Dry Dry

Station

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

S Pit Overburden Limestone Drain

Short Creek, Below BM

MWH
MONITORING WELL INSTALLATION TECHNICAL MEMORANDUM
PHASE II SUPPLEMENTAL SI WORK PLAN – GROUNDWATER INVESTIGATION

FEBRUARY 2007
APPENDIX D



Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Zinc
2003 2004

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS 0.049 0.00040 U NS
EVM S Dump Seep MDS026 NS NS NS NS NS NS 0.016 0.00040 U 0.0040 0.015 U

MSG001-Avg NS NS NS NS NS NS 0.0013 0.00040 U 0.0017 0.015 U
MSG001 NS NS NS NS NS NS 0.0013 0.00040 U NA
MSG001-R1 NS NS NS NS NS NS NA 0.0015 0.015 U
MSG001-R2 NS NS NS NS NS NS NA 0.0020 0.015 U
MSG001-R3 NS NS NS NS NS NS NA 0.0017 0.015 U

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry 0.010 0.045 U 0.014 0.070 U Dry Dry 0.0018 0.0020 U Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS 0.00400 0.00040 U Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS 0.00081 0.0020 U 0.00081 0.015 U
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS 0.0011 0.00040 U 0.0060 0.015 U
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS 0.0080 0.00040 U Dry
S Pit Overburden Limestone Drain MDS022 NS NS NS NS NS 0.0012 0.0020 U 0.0020 0.015 U
Taylor Spring MSG002 NS NS NS NS NS Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 0.0090 0.070 U NS NS 0.0080 0.00040 U 0.0030 0.015 U

MST064-Avg 0.0060 0.065 U NA 0.0080 0.045 U 0.010 0.070 U 0.015 0.080 U 0.012 0.075 U 0.00094 0.0020 U 0.0030 0.015 U
MST064 0.0060 0.065 U NA 0.0080 0.045 U 0.010 0.070 U 0.015 0.080 U 0.012 0.075 U 0.00094 0.0020 U NA
MST064-R1 NA NA NA NA NA NA NA 0.0015 0.015 U
MST064-R2 NA NA NA NA NA NA NA 0.0060 0.015 U
MST064-R3 NA NA NA NA NA NA NA 0.0015 0.015 U

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 0.0067 0.065 U 0.0087 0.050 U 0.012 0.045 U 0.013 0.070 U 0.013 0.080 U 0.019 0.075 U 0.0015 0.0020 U 0.00084 0.015 U

MST277-Avg NS NS NS NS NS NS 0.0013 0.010 U Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS 0.00030 0.010 U Dry
MST277-R2 NS NS NS NS NS NS 0.0019 0.010 U Dry
MST277-R3 NS NS NS NS NS NS 0.0016 0.010 U Dry
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Table 12 continued
Seeps, Springs, and Headwater Streams - Filtered Results - COPC (mg/L)‡

Zinc
2003 2004

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 0.0030 0.0020 U 0.0011 0.015 U
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 0.0018 0.0020 U 0.0020 0.015 U
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 0.0040 0.0020 U 0.0060 0.015 U
Goat Seep MDS033 NS NS NS NS NS NS 0.0070 0.0020 U Dry
Garden Hose Spring MSG003 NS NS NS NS NS NS 0.00084 0.0020 U 0.0014 0.015 U
Holmgren Spring MSG004 NS NS NS NS NS NS 0.0030 0.00040 U 0.0015 0.015 U

MSG005-Avg NS NS NS NS NS NS 0.0030 0.00040 U 0.00061 0.015 U
MSG005 NS NS NS NS NS NS 0.0030 0.00040 U NA
MSG005-R1 NS NS NS NS NS NS NA 0.00068 0.015 U
MSG005-R2 NS NS NS NS NS NS NA 0.00080 0.015 U
MSG005-R3 NS NS NS NS NS NS NA 0.00036 0.015 U

SE Spring MSG006 NS NS NS NS NS NS 0.00075 0.0020 U 0.0030 0.015 U
Ballard Creek, Headwaters MST067 Dry Dry 0.031 0.045 U 0.037 0.070 U Dry Dry 0.027 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS Dry Dry
Short Creek, Below BM MST069 Dry Dry 0.014 0.045 U 0.014 0.070 U 0.013 0.080 U 0.017 0.075 U 0.0090 0.015 U 0.011 0.015 U
N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS -0.00023 0.00040 U Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley 
Creek Below BM

MST094 Dry Dry 0.012 0.045 U Dry Dry 0.0012 0.00040 U Dry

Spring Fed Tributary #2 Above N Fork Wooley Valley 
Creek Below BM

MST095 Dry Dry 0.031 0.045 U 0.023 0.070 U Dry Dry 0.013 Dry

Spring Fed Tributary #3 Above N Fork Wooley Valley 
Creek Below BM

MST096 Dry Dry Dry Dry Dry 0.017 0.00040 U 0.0020 0.015 U

Notes:
‡ All data has been reported uncensored.  
a Data from 1998 are flagged for samples below the detection limit only.  Additional flags were not in use in 1998.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 13
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Aluminum Antimony Arsenic Barium Beryllium Boron
2001 2001 2001 2001 2001 2001

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag
EVM W Dump Seep MDS025 0.00086 0.0010 U 0.00012 0.0025 U 0.0081 0.031 J 0.00020 0.0050 U 0.026
EVM S Dump Seep MDS026 0.00037 0.0010 U 0.00010 0.0025 U 0.00037 0.00050 U 0.023 J -0.0030 0.0050 U 0.0052 0.025 U

MSG001-Avg NS NS NS NS NS NS
MSG001 NS NS NS NS NS NS
MSG001-R1 NS NS NS NS NS NS
MSG001-R2 NS NS NS NS NS NS
MSG001-R3 NS NS NS NS NS NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NS NS NS NS
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS

MDS022-Avg 0.0041 J 0.00028 0.0025 U 0.0018 0.015 J 0.00020 0.0050 U 0.015 0.025 U
MDS022 0.0041 J 0.00028 0.0025 U 0.0018 0.015 0.00020 0.0050 U 0.015 0.025 U
MDS022-R1 NA NA NA NA NA NA
MDS022-R2 NA NA NA NA NA NA
MDS022-R3 NA NA NA NA NA NA

Taylor Spring MSG002 NS NS NS NS NS NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS NS

MST064-Avg NS NS NS NS NS NS
MST064 NS NS NS NS NS NS
MST064-R1 NS NS NS NS NS NS
MST064-R2 NS NS NS NS NS NS
MST064-R3 NS NS NS NS NS NS

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS NS NS NS

MST277-Avg NS NS NS NS NS NS
MST277 NS NS NS NS NS NS
MST277-R1 NS NS NS NS NS NS
MST277-R2 NS NS NS NS NS NS
MST277-R3 NS NS NS NS NS NS

Lone Pine Creek, Spring Fed Tributary
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Aluminum Antimony Arsenic Barium Beryllium Boron
2001 2001 2001 2001 2001 2001

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS
Garden Hose Spring MSG003 0.000048 0.0010 U 0.00064 0.0025 U 0.00034 0.00050 U 0.039 0.00020 0.0050 U 0.016 0.025 U
Holmgren Spring MSG004 NS NS NS NS NS NS

MSG005-Avg NS NS NS NS NS NS
MSG005 NS NS NS NS NS NS
MSG005-R1 NS NS NS NS NS NS
MSG005-R2 NS NS NS NS NS NS
MSG005-R3 NS NS NS NS NS NS

SE Spring MSG006 NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS NS NS NS
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS

MST069-Avg NS NS NS NS NS NS
MST069 NS NS NS NS NS NS
MST069-R1 NS NS NS NS NS NS
MST069-R2 NS NS NS NS NS NS
MST069-R3 NS NS NS NS NS NS

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS NS NS NS NS
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS NS NS NS NS
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS NS NS NS NS

Cattle Spring

Station

Short Creek, Below BM

Ballard 
Mine

MWH
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Chloride Copper Flouride
2000 2001 2002 2004 2001 2001

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Spring RL Flag
EVM W Dump Seep MDS025 NS 5.0 4.6 J Dry 5.0 Dry 0.0015 0.51
EVM S Dump Seep MDS026 NS 7.4 NA 21 J 0.80 6.8 0.0018 0.40

MSG001-Avg NS NS 11 J 11 J 11 11 NS NS
MSG001 NS NS 11 J 11 J 11 NA NS NS
MSG001-R1 NS NS NA NA NA 11 NS NS
MSG001-R2 NS NS NA NA NA 11 NS NS
MSG001-R3 NS NS NA NA NA 11 NS NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS Dry Dry Dry Dry NS NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS Dry Dry Dry Dry NS NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS Dry Dry Dry Dry NS NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NA NS 180 J Dry 160 Dry NS NS
W Pond Creek Headwaters, below W Pond MST144 NA NS Dry Dry 5.5 Dry NS NS
E Fork Rasmussen Creek Headwaters MST269 NS NS Dry 280 J Dry Dry NS NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS 18 J 13 J 23 23 NS NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS Dry NA 5.6 37 NS NS
S Pit Overburden Dump Seep MDS016 NS NS Dry Dry 1.3 Dry NS NS

MDS022-Avg NS 3.3 12 J 7.0 J 3.6 5.5 0.0013 0.17
MDS022 NS 3.3 NA 7.0 J 3.6 5.5 0.0013 0.17
MDS022-R1 NS NA 29 J NA NA NA NA NA
MDS022-R2 NS NA 4.7 J NA NA NA NA NA
MDS022-R3 NS NA 4.5 J NA NA NA NA NA

Taylor Spring MSG002 NS NS Dry Dry Dry Dry NS NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 7.0 J 3.3 5.2 NS NS

MST064-Avg NS NS 4.0 J 4.4 J 4.1 4.1 NS NS
MST064 NS NS 4.0 J 4.4 J 4.1 NA NS NS
MST064-R1 NS NS NA NA NA 4.4 NS NS
MST064-R2 NS NS NA NA NA 4.4 NS NS
MST064-R3 NS NS NA NA NA 3.5 NS NS

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 2.0 NS 2.6 J Dry Dry Dry NS NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS 3.3 J 5.3 J 2.4 4.5 NS NS

MST277-Avg NS NS NS NS 4.5 Dry NS NS
MST277 NS NS NS NS NA Dry NS NS
MST277-R1 NS NS NS NS 4.5 Dry NS NS
MST277-R2 NS NS NS NS 4.4 Dry NS NS
MST277-R3 NS NS NS NS 4.5 Dry NS NS

Station

Henry 
Mine

Enoch 
Valley 
Mine

Hedin Spring

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Chloride Copper Flouride
2000 2001 2002 2004 2001 2001

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Spring RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS 3.9 4.9 NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS 2.9 3.2 NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS 6.6 7.4 NS NS
Goat Seep MDS033 NS NS NS NS 4.1 Dry NS NS
Garden Hose Spring MSG003 NS 5.7 4.2 J 5.0 10 UJ 4.5 10 0.00058 0.093 0.10 U
Holmgren Spring MSG004 NS NS NS 3.2 J 2.9 3.5 NS NS

MSG005-Avg NS NS NS 3.1 J 3.3 2.8 NS NS
MSG005 NS NS NS 3.1 J 3.3 NA NS NS
MSG005-R1 NS NS NS NA NA 2.7 NS NS
MSG005-R2 NS NS NS NA NA 2.8 NS NS
MSG005-R3 NS NS NS NA NA 2.9 NS NS

SE Spring MSG006 NS NS NS NS 4.8 4.8 NS NS
Ballard Creek, Headwaters MST067 NS NS 6.2 J Dry 8.3 Dry NS NS
W Fork Ballard Creek, Headwaters MST068 NS NS Dry Dry Dry Dry NS NS

MST069-Avg NS NS 12 J 20 J 12 17 NS NS
MST069 NS NS NA 20 J 12 17 NS NS
MST069-R1 NS NS 12 J NA NA NA NS NS
MST069-R2 NS NS 12 J NA NA NA NS NS
MST069-R3 NS NS 12 J NA NA NA NS NS

N Fork Wooley Valley Creek, Above BM MST093 NS NS 8.4 J Dry 8.9 Dry NS NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry NS 1.8 J Dry 2.2 Dry NS NS
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 3.0 NS 3.5 J Dry 4.1 Dry NS NS
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 3.0 NS 3.9 J Dry 3.4 4.0 NS NS

Cattle Spring

Short Creek, Below BM

Station

Ballard 
Mine
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Calcium
2000 2001 2002

Mine Station Name Station ID Spring RL Flag Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag
EVM W Dump Seep MDS025 NS 250 250 J NS Dry NS
EVM S Dump Seep MDS026 NS 280 160 J NS 250 NS

MSG001-Avg NS NS 69 J NS 63 NS
MSG001 NS NS 69 J NS 63 NS
MSG001-R1 NS NS NA NS NA NS
MSG001-R2 NS NS NA NS NA NS
MSG001-R3 NS NS NA NS NA NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NA NS 140 J Dry Dry Dry
W Pond Creek Headwaters, below W Pond MST144 NA NS NS NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS 48 NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS 63 J NA 62 NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NA NS
S Pit Overburden Dump Seep MDS016 NS NS NS NS Dry NS

MDS022-Avg NS 100 130 J NS 130 NS
MDS022 NS 100 NA NS 130 NS
MDS022-R1 NS NA 120 J NS NA NS
MDS022-R2 NS NA 130 J NS NA NS
MDS022-R3 NS NA 130 J NS NA NS

Taylor Spring MSG002 NS NS NS NS Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS 91 NS

MST064-Avg NS NS 58 J 81 67 79
MST064 NS NS 58 J 81 67 79
MST064-R1 NS NS NA NA NA NA
MST064-R2 NS NS NA NA NA NA
MST064-R3 NS NS NA NA NA NA

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 33 NS 21 J NS Dry NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS 69 J NA 77 79

MST277-Avg NS NS NS NS NS NS
MST277 NS NS NS NS NS NS
MST277-R1 NS NS NS NS NS NS
MST277-R2 NS NS NS NS NS NS
MST277-R3 NS NS NS NS NS NS

Station

Henry 
Mine

Enoch 
Valley 
Mine

Hedin Spring

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Calcium
2000 2001 2002

Mine Station Name Station ID Spring RL Flag Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS
Garden Hose Spring MSG003 NS 130 140 J NS 140 NS
Holmgren Spring MSG004 NS NS NS NS 75 NS

MSG005-Avg NS NS NS NS 78 NS
MSG005 NS NS NS NS 78 NS
MSG005-R1 NS NS NS NS NA NS
MSG005-R2 NS NS NS NS NA NS
MSG005-R3 NS NS NS NS NA NS

SE Spring MSG006 NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS 300 J Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS Dry NS

MST069-Avg NS NS 400 J 480 420 430
MST069 NS NS NA 480 420 430
MST069-R1 NS NS 410 J NA NA NA
MST069-R2 NS NS 400 J NA NA NA
MST069-R3 NS NS 390 J NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS 38 J NS Dry NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry NS 33 J Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 7.0 NS 110 J Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 87 NS 92 J Dry Dry Dry

Cattle Spring

Station

Short Creek, Below BM

Ballard 
Mine
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Calcium Lead
2003 2004 2001

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag Spring RL Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS 240 Dry -0.000070 0.00025 U
EVM S Dump Seep MDS026 NS NS NS NS NS NS 360 280 -0.000021 0.00025 U

MSG001-Avg NS NS NS NS NS NS 70 69 NS
MSG001 NS NS NS NS NS NS 70 NA NS
MSG001-R1 NS NS NS NS NS NS NA 69 NS
MSG001-R2 NS NS NS NS NS NS NA 69 NS
MSG001-R3 NS NS NS NS NS NS NA 69 NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry 130 130 Dry Dry 130 Dry NS
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS 150 Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS 67 70 NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS 16 75 NS
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS 280 Dry NS

MDS022-Avg NS NS NS NS NS NS 120 140 -0.000060 0.00025 U
MDS022 NS NS NS NS NS NS 120 140 -0.000060 0.00025 U
MDS022-R1 NS NS NS NS NS NS NA NA NA
MDS022-R2 NS NS NS NS NS NS NA NA NA
MDS022-R3 NS NS NS NS NS NS NA NA NA

Taylor Spring MSG002 NS NS NS NS NS NS Dry Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 64 NS NS 76 98 NS

MST064-Avg 74 NA 70 72 75 80 76 76 NS
MST064 74 NA 70 72 75 80 76 NA NS
MST064-R1 NA NA NA NA NA NA NA 76 NS
MST064-R2 NA NA NA NA NA NA NA 75 NS
MST064-R3 NA NA NA NA NA NA NA 76 NS

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry NS
Tributary Above W Fork Lone Pine Creek MST276 71 61 57 62 82 84 76 80 NS

MST277-Avg NS NS NS NS NS NS 93 Dry NS
MST277 NS NS NS NS NS NS NA Dry NS
MST277-R1 NS NS NS NS NS NS 94 Dry NS
MST277-R2 NS NS NS NS NS NS 93 Dry NS
MST277-R3 NS NS NS NS NS NS 93 Dry NS

Station

Enoch 
Valley 
Mine

Hedin Spring

Henry 
Mine

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Calcium Lead
2003 2004 2001

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag Spring RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 160 160 NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 140 140 NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 230 230 NS
Goat Seep MDS033 NS NS NS NS NS NS 280 Dry NS
Garden Hose Spring MSG003 NS NS NS NS NS NS 140 140 0.000013 0.00025 U
Holmgren Spring MSG004 NS NS NS NS NS NS 66 78 NS

MSG005-Avg NS NS NS NS NS NS 85 84 NS
MSG005 NS NS NS NS NS NS 85 NA NS
MSG005-R1 NS NS NS NS NS NS NA 84 NS
MSG005-R2 NS NS NS NS NS NS NA 84 NS
MSG005-R3 NS NS NS NS NS NS NA 84 NS

SE Spring MSG006 NS NS NS NS NS NS 220 210 NS
Ballard Creek, Headwaters MST067 Dry Dry 260 250 Dry Dry 270 Dry NS
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS Dry Dry NS

MST069-Avg Dry Dry 340 380 430 470 240 430 NS
MST069 Dry Dry 340 380 430 470 240 430 NS
MST069-R1 Dry Dry NA NA NA NA NA NA NS
MST069-R2 Dry Dry NA NA NA NA NA NA NS
MST069-R3 Dry Dry NA NA NA NA NA NA NS

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS 24 NS NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry Dry 41 Dry Dry Dry 66 NS NS
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 Dry Dry 150 120 Dry Dry 140 Dry NS
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry Dry Dry Dry Dry Dry 94 100 NS

Ballard 
Mine

Cattle Spring

Short Creek, Below BM

Station
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Manganese Molybdenum Magnesium
2001 2001 2000 2001 2002

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag
EVM W Dump Seep MDS025 5.0 0.0033 NS 64 68 NS Dry NS
EVM S Dump Seep MDS026 0.77 0.00078 0.00025 U NS 79 42 NS 73 NS

MSG001-Avg NS NS NS NS 11 NS 10 61 U NS
MSG001 NS NS NS NS 11 NS 10 61 U NS
MSG001-R1 NS NS NS NS NS NS NA NS
MSG001-R2 NS NS NS NS NS NS NA NS
MSG001-R3 NS NS NS NS NS NS NA NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS Dry NS Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS Dry NS Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS Dry NS Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NS NS NA NS 24 Dry Dry Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NA NS Dry NS Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS Dry NS 85 NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS 8.5 NA 8.8 61 U NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS Dry NS NA NS
S Pit Overburden Dump Seep MDS016 NS NS NS NS Dry NS Dry NS

MDS022-Avg 0.027 0.0086 NS 44 43 NS 53 61 U NS
MDS022 0.027 0.0086 NS 44 NA NS 53 61 U NS
MDS022-R1 NA NA NS NA 35 NS NA NS
MDS022-R2 NA NA NS NA 48 NS NA NS
MDS022-R3 NA NA NS NA 48 NS NA NS

Taylor Spring MSG002 NS NS NS NS Dry NS Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS NS NS NS 20 61 U NS

MST064-Avg NS NS NS NS 12 19 16 61 U 19
MST064 NS NS NS NS 12 19 16 19
MST064-R1 NS NS NS NS NA NA NA NA
MST064-R2 NS NS NS NS NA NA NA NA
MST064-R3 NS NS NS NS NA NA NA NA

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS 5.0 NS 3.7 NS Dry NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS NS NS 9.5 NA 13 61 U 12

MST277-Avg NS NS NS NS NS NS NS NS
MST277 NS NS NS NS NS NS NS NS
MST277-R1 NS NS NS NS NS NS NS NS
MST277-R2 NS NS NS NS NS NS NS NS
MST277-R3 NS NS NS NS NS NS NS NS

Station

Enoch 
Valley 
Mine

Henry 
Mine

Hedin Spring

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Manganese Molybdenum Magnesium
2001 2001 2000 2001 2002

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS NS NS
Goat Seep MDS033 NS NS NS NS NS NS NS NS
Garden Hose Spring MSG003 0.00080 0.0020 U 0.00072 0.00025 U NS 16 16 NS 14 61 U NS
Holmgren Spring MSG004 NS NS NS NS NS NS 25 61 U NS

MSG005-Avg NS NS NS NS NS NS 21 61 U NS
MSG005 NS NS NS NS NS NS 21 61 U NS
MSG005-R1 NS NS NS NS NS NS NA NS
MSG005-R2 NS NS NS NS NS NS NA NS
MSG005-R3 NS NS NS NS NS NS NA NS

SE Spring MSG006 NS NS NS NS NS NS NS NS
Ballard Creek, Headwaters MST067 NS NS NS NS 73 Dry Dry Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS Dry NS Dry NS

MST069-Avg NS NS NS NS 85 100 85 90
MST069 NS NS NS NS NA 100 85 90
MST069-R1 NS NS NS NS 88 NA NA NA
MST069-R2 NS NS NS NS 85 NA NA NA
MST069-R3 NS NS NS NS 83 NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS 6.2 NS Dry NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 NS NS Dry NS 6.5 Dry Dry Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 NS NS 15 NS 32 Dry Dry Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 NS NS 22 NS 16 Dry Dry Dry

Short Creek, Below BM

Ballard 
Mine

Cattle Spring

Station
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Magnesium
2003 2004

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
EVM W Dump Seep MDS025 NS NS NS NS NS NS 62 NS
EVM S Dump Seep MDS026 NS NS NS NS NS NS 83 77

MSG001-Avg NS NS NS NS NS NS 10 10
MSG001 NS NS NS NS NS NS 10 NA
MSG001-R1 NS NS NS NS NS NS NA 10
MSG001-R2 NS NS NS NS NS NS NA 10
MSG001-R3 NS NS NS NS NS NS NA 10

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS NS NS NS NS Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS NS NS NS NS Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 Dry Dry 25 23 Dry Dry 23 Dry
W Pond Creek Headwaters, below W Pond MST144 NS NS NS NS NS NS 36 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS NS NS NS NS Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS NS NS NS NS 9.3 9.9
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS NS NS NS NS 4.1 22
S Pit Overburden Dump Seep MDS016 NS NS NS NS NS NS 52 NS

MDS022-Avg NS NS NS NS NS NS 47 56
MDS022 NS NS NS NS NS NS 47 56
MDS022-R1 NS NS NS NS NS NS NA NA
MDS022-R2 NS NS NS NS NS NS NA NA
MDS022-R3 NS NS NS NS NS NS NA NA

Taylor Spring MSG002 NS NS NS NS NS NS NS NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 12 NS NS 13 18

MST064-Avg 17 NA 16 16 17 80 17 17
MST064 17 NA 16 16 17 80 17 NA
MST064-R1 NA NA NA NA NA NA NA 17
MST064-R2 NA NA NA NA NA NA NA 17
MST064-R3 NA NA NA NA NA NA NA 17

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 NS NS NS NS NS NS Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 12 9.9 8.4 9.1 14 84 11 13

MST277-Avg NS NS NS NS NS NS 8.8 Dry
MST277 NS NS NS NS NS NS NA Dry
MST277-R1 NS NS NS NS NS NS 8.8 Dry
MST277-R2 NS NS NS NS NS NS 8.8 Dry
MST277-R3 NS NS NS NS NS NS 8.9 Dry

Station

Enoch Valley Mine

Hedin Spring

Henry Mine

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Magnesium
2003 2004

Mine Station Name Station ID Jan. RL Flag Mar. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Fall RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS NS NS 17 17
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS NS NS 18 20
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS NS NS 69 75
Goat Seep MDS033 NS NS NS NS NS NS 64 Dry
Garden Hose Spring MSG003 NS NS NS NS NS NS 15 15
Holmgren Spring MSG004 NS NS NS NS NS NS 24 26

MSG005-Avg NS NS NS NS NS NS 22 22
MSG005 NS NS NS NS NS NS 22 NA
MSG005-R1 NS NS NS NS NS NS NA 22
MSG005-R2 NS NS NS NS NS NS NA 22
MSG005-R3 NS NS NS NS NS NS NA 22

SE Spring MSG006 NS NS NS NS NS NS 41 42
Ballard Creek, Headwaters MST067 Dry Dry 68 66 83 470 75 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS NS NS NS NS Dry Dry

MST069-Avg Dry Dry 76 83 NA NA 87 86
MST069 Dry Dry 76 83 NA NA 87 86
MST069-R1 Dry Dry NA NA NA NA NA NA
MST069-R2 Dry Dry NA NA NA NA NA NA
MST069-R3 Dry Dry NA NA NA NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS NS NS NS NS 4.0 Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry Dry 6.8 Dry Dry Dry 11 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 Dry Dry 42 31 Dry Dry 39 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 Dry Dry Dry Dry Dry Dry 17 19

Station

Ballard Mine

Cattle Spring

Short Creek, Below BM
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Table 13 Continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Potassium Silver
2000 2001 2002 2004 2001

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag
EVM W Dump Seep MDS025 NS 3.0 3.1 Dry 3.4 Dry -0.000012 0.00025 U
EVM S Dump Seep MDS026 NS 1.6 0.90 13 5.3 1.8 -0.000028 0.00025 U

MSG001-Avg NS NS 0.60 0.70 4.5 U 0.70 0.63 NS
MSG001 NS NS 0.60 0.70 4.5 U 0.70 NA NS
MSG001-R1 NS NS NA NA NA 0.70 NS
MSG001-R2 NS NS NA NA NA 0.50 NS
MSG001-R3 NS NS NA NA NA 0.70 NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS Dry Dry Dry Dry NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS Dry Dry Dry Dry NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS Dry Dry Dry Dry NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NA NS 2.0 Dry 2.5 Dry NS
W Pond Creek Headwaters, below W Pond MST144 NA NS Dry Dry 1.4 Dry NS
E Fork Rasmussen Creek Headwaters MST269 NS NS Dry 6.3 Dry Dry NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS 0.50 1.1 4.5 U 0.60 7.8 NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS Dry NA 20 100 NS
S Pit Overburden Dump Seep MDS016 NS NS Dry Dry 1.1 Dry NS

MDS022-Avg NS 0.88 2.7 2.5 4.5 U 1.4 1.9 -0.000016 0.00025 U
MDS022 NS 0.88 NA 2.5 4.5 U 1.4 1.9 -0.000016 0.00025 U
MDS022-R1 NS NA 2.5 NA NA NA NA
MDS022-R2 NS NA 2.9 NA NA NA NA
MDS022-R3 NS NA 2.7 NA NA NA NA

Taylor Spring MSG002 NS NS Dry Dry Dry Dry NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 7.0 4.5 U 12 3.4 NS

MST064-Avg NS NS 0.60 0.80 4.5 U 0.60 0.73 NS
MST064 NS NS 0.60 0.80 0.60 NA NS
MST064-R1 NS NS NA NA NA 0.70 NS
MST064-R2 NS NS NA NA NA 0.80 NS
MST064-R3 NS NS NA NA NA 0.70 NS

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 1.0 NS 0.70 Dry Dry Dry NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS 1.0 0.60 4.5 U 0.50 0.70 NS

MST277-Avg NS NS NS NS 9.1 Dry NS
MST277 NS NS NS NS NA Dry NS
MST277-R1 NS NS NS NS 9.1 Dry NS
MST277-R2 NS NS NS NS 9.0 Dry NS
MST277-R3 NS NS NS NS 9.1 Dry NS

Hedin Spring

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary

Station
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Mine
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Table 13 Continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Potassium Silver
2000 2001 2002 2004 2001

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS 1.0 0.80 NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS 1.5 1.7 NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS 2.6 9 NS
Goat Seep MDS033 NS NS NS NS 3.0 Dry NS
Garden Hose Spring MSG003 NS 2.3 0.80 0.70 4.5 U 0.80 0.90 0.0000011 0.00025 U
Holmgren Spring MSG004 NS NS NS 1.8 4.5 U 1.5 1.9 NS

MSG005-Avg NS NS NS 0.60 4.5 U 0.50 0.63 NS
MSG005 NS NS NS 0.60 4.5 U 0.50 NA NS
MSG005-R1 NS NS NS NA NA 0.60 NS
MSG005-R2 NS NS NS NA NA 0.70 NS
MSG005-R3 NS NS NS NA NA 0.60 NS

SE Spring MSG006 NS NS NS Dry 0.70 1.4 NS
Ballard Creek, Headwaters MST067 NS NS 2.2 Dry 1.7 Dry NS
W Fork Ballard Creek, Headwaters MST068 NS NS Dry Dry Dry Dry NS

MST069-Avg NS NS 3.0 9.2 2.7 3.9 NS
MST069 NS NS NA 9.2 2.7 3.9 NS
MST069-R1 NS NS 3.0 NA NA NA NS
MST069-R2 NS NS 3.0 NA NA NA NS
MST069-R3 NS NS 2.9 NA NA NA NS

N Fork Wooley Valley Creek, Above BM MST093 NS NS 0.80 Dry 0.40 Dry NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry NS 0.60 Dry 1.2 Dry NS
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 2.0 NS 0.50 Dry 0.20 0.30 U Dry NS
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 0.37 NS 1.6 Dry 1.2 1.6 NS

Ballard 
Mine

Cattle Spring

Short Creek, Below BM

Station
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Sodium
2000 2001 2002 2004

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
EVM W Dump Seep MDS025 NS 12 J 13 Dry 12 Dry
EVM S Dump Seep MDS026 NS 16 J 8.7 17 17 17

MSG001-Avg NS NS 5.5 5.5 17 UJ 5.6 5.7
MSG001 NS NS 5.5 5.5 17 UJ 5.6 NA
MSG001-R1 NS NS NA NA NA 5.7
MSG001-R2 NS NS NA NA NA 5.7
MSG001-R3 NS NS NA NA NA 5.7

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS Dry Dry Dry Dry
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS Dry Dry Dry Dry
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS Dry Dry Dry Dry
Rasmussen Creek, Headwaters near EVM Pond MST136 NA NS 8.0 Dry 8.6 Dry
W Pond Creek Headwaters, below W Pond MST144 NA NS Dry Dry 6.8 Dry
E Fork Rasmussen Creek Headwaters MST269 NS NS Dry 4.5 17 UJ Dry Dry
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS 4.5 4.1 17 UJ 4.9 4.7
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS Dry NA 4.6 17
S Pit Overburden Dump Seep MDS016 NS NS Dry Dry 9.3 Dry

MDS022-Avg NS 15 J 18 16 17 UJ 14 17
MDS022 NS 15 NA 16 17 UJ 14 17
MDS022-R1 NS NA 24 NA NA NA
MDS022-R2 NS NA 15 NA NA NA
MDS022-R3 NS NA 15 NA NA NA

Taylor Spring MSG002 NS NS Dry Dry Dry Dry
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 12 17 UJ 6.8 9.2

MST064-Avg NS NS 7.1 10 17 UJ 9.4 9.5
MST064 NS NS 7.1 10 9.4 NA
MST064-R1 NS NS NA NA NA 9.5
MST064-R2 NS NS NA NA NA 9.5
MST064-R3 NS NS NA NA NA 9.6

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 3.0 NS 2.5 Dry Dry Dry
Tributary Above W Fork Lone Pine Creek MST276 NS NS 6.1 7.5 17 UJ 7.0 7.9

MST277-Avg NS NS NS NS 7.0 Dry
MST277 NS NS NS NS NA Dry
MST277-R1 NS NS NS NS 6.9 Dry
MST277-R2 NS NS NS NS 6.9 Dry
MST277-R3 NS NS NS NS 7.1 Dry

Station

Enoch 
Valley 
Mine

Henry 
Mine

Hedin Spring

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Sodium
2000 2001 2002 2004

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS 11 10
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS 11 12
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS 37 38
Goat Seep MDS033 NS NS NS NS 28 Dry
Garden Hose Spring MSG003 NS NS 10 9.2 17 UJ 9.5 9.2
Holmgren Spring MSG004 NS NS NS 4.3 17 UJ 4.7 4.8

MSG005-Avg NS NS NS 4.3 17 UJ 4.2 4.6
MSG005 NS NS NS 4.3 17 UJ 4.2 NA
MSG005-R1 NS NS NS NA NA 4.6
MSG005-R2 NS NS NS NA NA 4.6
MSG005-R3 NS NS NS NA NA 4.5

SE Spring MSG006 NS NS NS NS 9.0 9.9
Ballard Creek, Headwaters MST067 NS NS 25 Dry 30 Dry
W Fork Ballard Creek, Headwaters MST068 NS NS Dry Dry Dry Dry

MST069-Avg NS NS 25 25 J 25 24
MST069 NS NS NA 25 J 25 24
MST069-R1 NS NS 26 NA NA NA
MST069-R2 NS NS 25 NA NA NA
MST069-R3 NS NS 24 NA NA NA

N Fork Wooley Valley Creek, Above BM MST093 NS NS 7.6 Dry 7.0 Dry
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry NS 2.3 Dry 5.0 Dry
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 7.0 NS 7.4 Dry 7.7 Dry
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 6.0 NS 5.6 Dry 5.4 5.7

Station

Ballard 
Mine

Cattle Spring

Short Creek, Below BM
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Sulfate Thallium Uranium
2000 2001 2002 2004 2001 2001

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Spring RL Flag
EVM W Dump Seep MDS025 NS 700 J 620 J Dry 590 Dry 0.00029 0.0025 U 0.0023
EVM S Dump Seep MDS026 NS 645 J 470 J 620 J 810 0 0.50 U 0.000081 0.0025 U 0.071

MSG001-Avg NS NS 9.8 J 11 J 10 11 NS NS
MSG001 NS NS 9.8 J 11 J 10 NA NS NS
MSG001-R1 NS NS NA NA NA 10 NS NS
MSG001-R2 NS NS NA NA NA 11 NS NS
MSG001-R3 NS NS NA NA NA 11 NS NS

W Rasmussen Creek #1, above Lone Pine Creek MST059 NS NS Dry Dry Dry Dry NS NS
W Rasmussen Creek #2, above Lone Pine Creek MST060 NS NS Dry Dry Dry Dry NS NS
W Rasmussen Creek #3, above Lone Pine Creek MST061 NS NS Dry Dry Dry Dry NS NS
Rasmussen Creek, Headwaters near EVM Pond MST136 NA NS 150 J Dry 140 Dry NS NS
W Pond Creek Headwaters, below W Pond MST144 NA NS Dry Dry 340 Dry NS NS
E Fork Rasmussen Creek Headwaters MST269 NS NS Dry 55 J Dry Dry NS NS
W Fork Rasmussen Creek Above Rasmussen Creek MST274 NS NS 34 J 18 J 37 16 J NS NS
N Fork Lone Pine Creek Above E Fork Lone Pine Creek MST275 NS NS Dry NA 8.6 2.2 J NS NS
S Pit Overburden Dump Seep MDS016 NS NS Dry Dry 350 Dry NS NS

MDS022-Avg NS 76 J 57 J 38 J 60 49 J 0.000051 0.0025 U 0.0067
MDS022 NS 76 J NA 38 J 60 49 J 0.000051 0.0025 U 0.0067
MDS022-R1 NS NA 65 J NA NA NA NA NA
MDS022-R2 NS NA 55 J NA NA NA NA NA
MDS022-R3 NS NA 51 J NA NA NA NA NA

Taylor Spring MSG002 NS NS Dry Dry Dry Dry NS NS
Lone Pine Creek Above W Fork Lone Pine Creek MST058 NS NS NS 13 J 19 34 J NS NS

MST064-Avg NS NS 37 J 27 J 40 39 J NS NS
MST064 NS NS 37 J 27 J 40 NA NS NS
MST064-R1 NS NS NA NA NA 39 J NS NS
MST064-R2 NS NS NA NA NA 39 J NS NS
MST064-R3 NS NS NA NA NA 39 J NS NS

E Fork Lone Pine Creek Below Wooley Valley Mine MST226 9.0 NS 8.2 J Dry Dry Dry NS NS
Tributary Above W Fork Lone Pine Creek MST276 NS NS 59 J 39 J 40 47 J NS NS

MST277-Avg NS NS NS NS 3.6 Dry NS NS
MST277 NS NS NS NS NA Dry NS NS
MST277-R1 NS NS NS NS 3.5 Dry NS NS
MST277-R2 NS NS NS NS 3.6 Dry NS NS
MST277-R3 NS NS NS NS 3.7 Dry NS NS

Station

Enoch 
Valley 
Mine

Henry 
Mine

Hedin Spring

S Pit Overburden Limestone Drain

W Fork Lone Pine Creek Above Tributary

Lone Pine Creek, Spring Fed Tributary
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Table 13 continued
Seeps, Springs, and Headwater Streams - Filtered Results - Screening Analytes (mg/L)‡

Sulfate Thallium Uranium
2000 2001 2002 2004 2001 2001

Mine Station Name Station ID Spring RL Flag Spring RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Fall RL Flag Spring RL Flag Spring RL Flag
Pit #2 Upper Dump Seep MDS030 NS NS NS NS 140 15 J NS NS
Pit #2 Lower Dump Seep S MDS031 NS NS NS NS 160 200 J NS NS
Pit #2 Lower Dump Seep N MDS032 NS NS NS NS 570 440 J NS NS
Goat Seep MDS033 NS NS NS NS 720 Dry NS NS
Garden Hose Spring MSG003 NS 160 120 J 120 J 120 110 J 0.00016 0.0025 U 0.0022
Holmgren Spring MSG004 NS NS NS 45 J 34 46 J NS NS

MSG005-Avg NS NS NS 31 J 34 30 J NS NS
MSG005 NS NS NS 31 34 NA NS NS
MSG005-R1 NS NS NS NA NA 30 J NS NS
MSG005-R2 NS NS NS NA NA 30 J NS NS
MSG005-R3 NS NS NS NA NA 30 J NS NS

SE Spring MSG006 NS NS NS NS 390 440 J NS NS
Ballard Creek, Headwaters MST067 NS NS 780 J Dry 810 Dry NS NS
W Fork Ballard Creek, Headwaters MST068 NS NS Dry Dry Dry Dry NS NS

MST069-Avg NS NS 1000 J NA 1200 760 J NS NS
MST069 NS NS NA J NA 1200 760 J NS NS
MST069-R1 NS NS 1000 J NA NA NA NS NS
MST069-R2 NS NS 1000 J NA NA NA NS NS
MST069-R3 NS NS 1000 J NA NA NA NS NS

N Fork Wooley Valley Creek, Above BM MST093 NS NS 18 J Dry 17 Dry NS NS
Spring Fed Tributary #1 Above N Fork Wooley Valley Creek Below BM MST094 Dry NS 7.7 J Dry 13 Dry NS NS
Spring Fed Tributary #2 Above N Fork Wooley Valley Creek Below BM MST095 69 NS 290 J Dry 270 Dry NS NS
Spring Fed Tributary #3 Above N Fork Wooley Valley Creek Below BM MST096 110 NS 110 J Dry 100 59 J NS NS

Cattle Spring

Short Creek, Below BM

Station

Notes:
‡ All data has been reported uncensored.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Table 14
Ponds - Filtered Results - COPC (mg/L)‡

Cadmium

Mine Name  ID Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag
MSP017-Avg 0.00039 0.00070 U 0.00070 NS 0.000060 0.00010 U NS
MSP017 0.00039 0.00070 U 0.00070 NS 0.000060 0.00010 U NS
MSP017-R1 NA NA NA NA NA
MSP017-R2 NA NA NA NA NA
MSP017-R3 NA NA NA NA NA

EVM Keyhole Pond MSP018 0.050 0.10 0.0067 0.0090 0.056
EVM Bat Cave Pond MSP019 0.00014 0.00070 U 0.00010 NS 0.000050 0.00010 U NS
EVM West Pond MSP020 0.00013 0.00070 U 0.00040 NS 0.00010 0.0011 U NS

MSP021-Avg 0.0046 0.015 NS 0.00040 0.0011 U NS
MSP021 0.0046 NA NS 0.00040 0.0011 U NS
MSP021-R1 NA 0.014 NA NA NA
MSP021-R2 NA 0.015 NA NA NA
MSP021-R3 NA 0.015 NA NA NA

EVM Tipple Pond MSP022 0.00017 0.00070 U 0.0010 NS 0.0013 NS
EVM Haul Road Pond MSP023 0.00033 0.00070 0.00010 500 0.0030 NS
EVM Shop Pond MSP031 0.0016 0.0017 NS 0.0080 NS
HM Henry Pond MSP014 0.000090 0.00070 U 0.00010 NS -0.000040 0.00010 U NS
HM Smith Pond MSP015 0.00021 0.00070 U 0.00020 NS 0.00016 NS

MSP016-Avg 0.000060 0.00070 U 0.000090 0.00010 U NS 0.00017 0.0011 U NS
MSP016 0.000058 0.00070 U 0.000090 0.00010 U NS NA NS
MSP016-D 0.000062 0.00070 U NA NA NA NA
MSP016-R1 NA NA NA 0.00020 0.0011 U NA
MSP016-R2 NA NA NA 0.00010 0.0011 U NA
MSP016-R3 NA NA NA 0.00020 0.0011 U NA

HM South Pit Pond MSP055 0.039 0.0031 0.0070 NS NS
MSP010-Avg 0.00037 0.00070 U 0.0011 0.00022 0.00050 U 0.00080 0.0011 U NS
MSP010 0.00037 0.00070 U NA NA 0.00080 0.0011 U NS
MSP010-R1 NA 0.0011 0.00041 0.00050 U NA NA
MSP010-R2 NA 0.0011 0.000010 0.00050 U NA NA
MSP010-R3 NA 0.0011 0.00024 0.00050 U NA NA
MSP011-Avg 0.0013 0.0012 NS NS NS
MSP011 0.0013 0.0012 NS NS NS
MSP011-D NA NA NS NS NS

BM Lower Elk Pond MSP012 0.00097 0.0012 NS NS NS
BM Northeast Pond MSP013 NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 0.00057 0.00070 U 0.00040 NS NS NS
BM Pit #6 Pond MSP062 NS NS NS NS NS

Henry 
Mine

2001 2002

Ballard 
Mine

Station

EVM South Pond

EVM Stock Pond

HM Center Henry Pond

BM Dredge Pond
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Enoch 
Valley 
Mine

MWH
MONITORING WELL INSTALLATION TECHNICAL MEMORANDUM
PHASE II SUPPLEMENTAL SI WORK PLAN – GROUNDWATER INVESTIGATION

FEBRUARY 2007
APPENDIX D



Table 14 continued
Ponds - Filtered Results - COPC (mg/L)‡

Cadmium Chromium

Mine Name ID Jan. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag Spring RL Flag Spring RL Flag
MSP017-Avg NS NS NS NS NS 0.00030 0.0050 0.0080 U 0 0.010 U
MSP017 NS NS NS NS NS NA 0.0050 0.0080 U 0 0.010 U
MSP017-R1 NS NS NS NS NS 0.00030 NA NA
MSP017-R2 NS NS NS NS NS 0.00030 NA NA
MSP017-R3 NS NS NS NS NS 0.00030 NA NA

EVM Keyhole Pond MSP018 0.016 0.089 0.095 0.028 0.0026 0.074 0.0063 0.0080 U 0.0020 0.010 U
EVM Bat Cave Pond MSP019 NS NS NS NS NS 0.00010 0.0029 0.0080 U -0.0050 0.010 U
EVM West Pond MSP020 NS NS NS NS NS 0.0020 0.0013 0.0080 U 0.0020 0.010 U

MSP021-Avg NS NS NS NS NS 0.0098 0.0055 0.0080 U -0.0037 0.010 U
MSP021 NS NS NS NS NS 0.0098 0.0055 0.0080 U NA
MSP021-R1 NS NS NS NS NS NA NA -0.0070 0.010 U
MSP021-R2 NS NS NS NS NS NA NA 0.0010 0.010 U
MSP021-R3 NS NS NS NS NS NA NA -0.0050 0.010 U

EVM Tipple Pond MSP022 NS NS NS NS NS 0.00010 0.0024 0.0080 U -0.0030 0.010 U
EVM Haul Road Pond MSP023 NS NS NS NS NS 0.00020 0.0063 0.0080 U -0.0030 0.010 U
EVM Shop Pond MSP031 NS NS NS NS NS 0.000080 0.00010 U 0.0065 0.0080 U -0.0040 0.010 U
HM Henry Pond MSP014 NS NS NS NS NS 0.00020 U 0.0066 0.0080 U 0.0070 0.010 U
HM Smith Pond MSP015 NS NS NS NS NS 0.000050 0.00010 U 0.012 0.0070 0.010 U

MSP016-Avg NS NS NS NS NS 0.000083 0.00010 U 0.0078 0.0080 U 0.0030 0.010 U
MSP016 NS NS NS NS NS NA 0.0087 0.0080 U 0.0030 0.010 U
MSP016-D NS NS NS NS NS NA 0.0068 0.0080 U NA
MSP016-R1 NS NS NS NS NS 0.000080 0.00010 U NA NA
MSP016-R2 NS NS NS NS NS 0.000080 0.00010 U NA NA
MSP016-R3 NS NS NS NS NS 0.000090 0.00010 U NA NA

HM South Pit Pond MSP055 NS 0.021 0.024 0.029 0.0069 0.030 0.014 0.010
MSP010-Avg NS 0.0010 0.00073 0.00030 0.000080 0.00010 U 0.00080 0.023 0.0087 0.010 U
MSP010 NS NA NA 0.00030 0.000080 0.00010 U 0.00080 0.023 0.0087 0.010 U
MSP010-R1 NA 0.0010 0.00080 NA NA NA NA 0.010
MSP010-R2 NA 0.0011 0.00070 NA NA NA NA 0.010
MSP010-R3 NA 0.00090 0.00070 NA NA NA NA 0.0060 0.010 U
MSP011-Avg NS NS NS NS NS 0.0010 0.0064 0.0080 U 0.0040 0.010 U
MSP011 NS NS NS NS NS 0.0010 0.0064 0.0080 U 0.0040 0.010 U
MSP011-R1 NS NS NS NS NS NA NA NA
MSP011-R2 NS NS NS NS NS NA NA NA
MSP011-R3 NS NS NS NS NS NA NA NA

BM Lower Elk Pond MSP012 NS NS NS NS NS 0.0015 0.010 0.0060 0.010 U
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 NS NS NS NS NS 0.00040 0.0088 -0.0010 0.010 U
BM Pit #6 Pond MSP062 NS NS NS NS NS 0.0021 NS NS

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

Station

EVM South Pond

EVM Stock Pond

HM Center Henry Pond

BM Dredge Pond
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Table 14 continued
Ponds - Filtered Results - COPC (mg/L)‡

Nickel

Mine Name ID Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag May RL Flag
MSP017-Avg 0.016 0.021 J NS 0.023 0.028 U NS NS NS NS NS 0.012
MSP017 0.016 0.021 J NS 0.023 0.028 U NS NS NS NS NS NA
MSP017-R1 NA NA NS NA NA NS NS NS NS 0.012
MSP017-R2 NA NA NS NA NA NS NS NS NS 0.012
MSP017-R3 NA NA NS NA NA NS NS NS NS 0.011

EVM Keyhole Pond MSP018 1.5 1.7 J 1.3 0.60 0.81 1.3 1.6 1.5 1.1 1.9
EVM Bat Cave Pond MSP019 0.011 0.012 J NS 0.011 0.028 U NS NS NS NS NS 0.018
EVM West Pond MSP020 0.011 0.011 J NS 0.033 NS NS NS NS NS 0.032

MSP021-Avg 0.069 0.17 J NS 0.031 NS NS NS NS NS 0.12
MSP021 0.069 NA NS 0.031 NS NS NS NS NS 0.12
MSP021-R1 NA 0.17 J NS NA NA NS NS NS NS NA
MSP021-R2 NA 0.17 J NS NA NA NS NS NS NS NA
MSP021-R3 NA 0.18 J NS NA NA NS NS NS NS NA

EVM Tipple Pond MSP022 0.0032 0.0033 U 0.0050 J NS 0.026 0.028 U NS NS NS NS NS 0.0039 0.0050 U
EVM Haul Road Pond MSP023 0.0027 0.0033 U 0.0024 0.0035 J 500 0.027 0.028 U NS NS NS NS NS 0.0058
EVM Shop Pond MSP031 0.022 0.015 J NS 0.058 NS NS NS NS NS 0.0020 0.0050 U
HM Henry Pond MSP014 0.0031 0.0033 U 0.0090 J NS 0.023 0.028 U NS NS NS NS NS 0.011
HM Smith Pond MSP015 0.0060 0.0046 J NS 0.019 0.028 U NS NS NS NS NS 0.0035 0.0050 U

MSP016-Avg 0.0046 0.0035 J NS 0.027 0.028 U NS NS NS NS NS 0.0037 0.0050 U
MSP016 0.0046 0.0035 J NS NA NS NS NS NS NS NA
MSP016-D 0.0046 NA NA NA NA NS NS NS NS NA
MSP016-R1 NA NA NA 0.028 NA NS NS NS NS 0.0038 0.0050 U
MSP016-R2 NA NA NA 0.027 0.028 U NA NS NS NS NS 0.0037 0.0050 U
MSP016-R3 NA NA NA 0.027 0.028 U NA NS NS NS NS 0.0037 0.0050 U

HM South Pit Pond MSP055 0.96 0.15 J 0.49 NS NS 0.38 0.47 0.79 0.65 0.57
MSP010-Avg 0.031 0.017 J 0.052 0.12 NS 0.023 0.024 0.055 0.071 0.025
MSP010 0.031 NA NA 0.12 NS NA NA 0.055 0.071 0.025
MSP010-R1 NA 0.018 J 0.050 NA NA 0.024 0.023 NA 0.071 NA
MSP010-R2 NA 0.018 J 0.053 NA NA 0.023 0.023 NA 0.071 NA
MSP010-R3 NA 0.016 J 0.052 NA NA 0.023 0.025 NA 0.071 NA
MSP011-Avg 0.0091 0.0078 J NS NS NS NS NS NS NS 0.0099
MSP011 0.0091 0.0078 J NS NS NS NS NS NS NS NA
MSP011-R1 NA NA NS NS NS NS NS NS NS 0.0099
MSP011-R2 NA NA NS NS NS NS NS NS NS 0.0099
MSP011-R3 NA NA NS NS NS NS NS NS NS 0.0099

BM Lower Elk Pond MSP012 0.0080 0.0086 J NS NS NS NS NS NS NS 0.0081
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 0.0098 0.0060 J NS NS NS NS NS NS NS 0.0072
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS 0.015

2001 2002 2003 2004

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

Station

EVM South Pond

EVM Stock Pond

HM Center Henry Pond

BM Dredge Pond

BM Upper Elk Pond
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Table 14 continued
Ponds - Filtered Results - COPC (mg/L)‡

Vanadium

Name  ID Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag Jan. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag
EVM South Pond MSP017 0.0027 0.0095 UJ 0.0030 0.0050 U NS 0.0014 0.0050 U NS NS NS NS NS NS 0.0025
EVM Keyhole Pond MSP018 0.061 J 0.083 0.048 0.022 0.040 0.030 0.093 0.076 0.055 0.035 0.086
EVM Bat Cave Pond MSP019 0.019 J 0.014 NS 0.013 NS NS NS NS NS NS 0.018
EVM West Pond MSP020 0.013 J 0.013 NS 0.0089 NS NS NS NS NS NS 0.017

MSP021-Avg 0.022 J 0.029 NS 0.016 NS NS NS NS NS NS 0.036
MSP021 0.022 J NA NS 0.016 NS NS NS NS NS NS 0.036
MSP021-R1 NA 0.031 NS NA NS NS NS NS NS NS NA
MSP021-R2 NA 0.029 NS NA NS NS NS NS NS NS NA
MSP021-R3 NA 0.028 NS NA NS NS NS NS NS NS NA

EVM Tipple Pond MSP022 0.024 J 0.019 NS 0.043 NS NS NS NS NS NS 0.0093
EVM Haul Road Pond MSP023 0.026 J 0.040 NS 0.032 NS NS NS NS NS NS 0.056
EVM Shop Pond MSP031 0.0079 0.0095 UJ 0.0040 0.0050 U NS 0.040 NS NS NS NS NS NS 0.0041
HM Henry Pond MSP014 0.0023 0.0095 UJ 0.0010 0.0050 U NS 0.0029 0.0050 U NS NS NS NS NS NS 0.0028
HM Smith Pond MSP015 0.0069 0.0095 UJ 0.0020 0.0050 U NS 0.0078 NS NS NS NS NS NS 0.0026

MSP016-Avg 0.0043 0.0095 UJ 0.0020 0.0050 U NS 0.019 NS NS NS NS NS NS 0.0045
MSP016 0.0041 0.0095 UJ 0.0020 0.0050 U NS NA NS NS NS NS NS NS NA
MSP016-D 0.0045 0.0095 UJ NA NS NA NS NS NS NS NS NS NA
MSP016-R1 NA NA NS 0.020 NS NS NS NS NS NS 0.0045
MSP016-R2 NA NA NS 0.018 NS NS NS NS NS NS 0.0044
MSP016-R3 NA NA NS 0.019 NS NS NS NS NS NS 0.0046

HM South Pit Pond MSP055 0.038 J 0.029 0.040 NS NS NS 0.041 0.043 0.033 0.031 0.038
MSP010-Avg 0.012 J 0.013 0.025 0.023 NS NS 0.016 0.015 0.039 0.029 0.016
MSP010 0.012 J NA NA 0.023 NS NS NA NA 0.039 0.029 0.016
MSP010-R1 NA 0.012 0.024 NA NA NA 0.016 0.015 NA NA NA
MSP010-R2 NA 0.014 0.026 NA NA NA 0.016 0.015 NA NA NA
MSP010-R3 NA 0.013 0.026 NA NA NA 0.016 0.015 NA NA NA
MSP011-Avg 0.048 J 0.024 NS NS NS NS NS NS NS NS 0.013
MSP011 0.048 J 0.024 NS NS NS NS NS NS NS NS NA
MSP011-R1 NA NA NS NS NS NS NS NS NS NS 0.012
MSP011-R2 NA NA NS NS NS NS NS NS NS NS 0.013
MSP011-R3 NA NA NS NS NS NS NS NS NS NS 0.013

BM Lower Elk Pond MSP012 0.040 J 0.039 NS NS NS NS NS NS NS NS 0.027
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 0.0078 0.0095 UJ 0.0040 0.0050 U NS NS NS NS NS NS NS NS 0.012
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS 0.0062

Enoch 
Valley 
Mine

Henry 
Mine

Ballard 
Mine

Station

EVM Stock Pond

HM Center Henry Pond

BM Dredge Pond

BM Upper Elk Pond

2001 2002 2003 2004
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Table 14 continued
Ponds - Filtered Results - COPC (mg/L)‡

Zinc

Mine Name  ID May RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag Jan. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag
MSP017-Avg 0.019 J 0.015 NS 0.016 0.075 U NS NS NS NS NS NS 0.012
MSP017 0.019 J 0.015 NS 0.016 0.075 U NS NS NS NS NS NS NA
MSP017-R1 NA NA NA NA NA NA NA NA NA NA 0.012
MSP017-R2 NA NA NA NA NA NA NA NA NA NA 0.012
MSP017-R3 NA NA NA NA NA NA NA NA NA NA 0.012

EVM Keyhole Pond MSP018 6.6 J 6.6 2.6 0.92 4.0 J 3.8 5.7 6.5 4.3 1.9 7.2
EVM Bat Cave Pond MSP019 0.0071 0.010 UJ 0.0030 0.015 U NS 0.0080 0.075 U NS NS NS NS NS NS 0.0060
EVM West Pond MSP020 0.0059 0.010 UJ 0.0040 0.015 U NS 0.032 0.075 U NS NS NS NS NS NS 0.032

MSP021-Avg 0.16 J 0.88 NS 0.014 0.075 U NS NS NS NS NS NS 0.40
MSP021 0.16 J NA NS 0.014 0.075 U NS NS NS NS NS NS 0.40
MSP021-R1 NA 0.88 NA NA NS NS NS NS NS NS NA
MSP021-R2 NA 0.86 NA NA NS NS NS NS NS NS NA
MSP021-R3 NA 0.89 NA NA NS NS NS NS NS NS NA

EVM Tipple Pond MSP022 0.0098 0.010 UJ 0.0040 0.015 U NS 0.017 0.075 U NS NS NS NS NS NS 0.0011 0.0020 U
EVM Haul Road Pond MSP023 0.0074 0.010 UJ 0.0015 0.0020 U 500.0000 0.022 0.075 U NS NS NS NS NS NS 0.0060

MSP031-Avg 0.024 J 0.022 NS 0.079 NS NS NS NS NS NS 0.0015 0.0020 U
MSP031 0.025 J 0.022 NS 0.079 NS NS NS NS NS NS 0.0015 0.0020 U
MSP031-D 0.023 J NA NA NA NS NS NS NS NS NS NA

HM Henry Pond MSP014 0.0084 0.010 UJ 0.0030 0.015 U NS 0.012 0.075 U NS NS NS NS NS NS 0.0040
HM Smith Pond MSP015 0.012 J 0.0070 0.015 U NS 0.011 0.075 U NS NS NS NS NS NS 0.0020 0.0040 U

MSP016-Avg 0.0099 0.010 UJ 0.0016 0.015 U NS 0.016 0.075 U NS NS NS NS NS NS 0.0015 0.0020 U
MSP016 0.0099 0.010 UJ 0.0016 0.015 U NS NA NS NS NS NS NS NS NA
MSP016-R1 NA NA NS 0.016 0.075 U NS NS NS NS NS NS 0.0014 0.0020 U
MSP016-R2 NA NA NS 0.015 0.075 U NS NS NS NS NS NS 0.0016 0.0020 U
MSP016-R3 NA NA NS 0.018 0.075 U NS NS NS NS NS NS 0.0014 0.0020 U

HM South Pit Pond MSP055 4.0 J 0.33 0.59 NS NS NS 1.7 1.6 1.7 0.65 1.9

Station

EVM South Pond

EVM Stock Pond

EVM Shop Pond

Enoch 
Valley 
Mine

2001 2002 2003 2004

Henry 
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Table 14 continued
Ponds - Filtered Results - COPC (mg/L)‡

Zinc

Mine Name  ID May RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag Jan. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag
MSP010-Avg 0.025 J 0.013 0.015 U 0.017 0.070 U 0.023 0.075 U NS NS 0.021 0.045 U 0.021 0.070 U 0.027 0.080 U 0.017 0.075 U 0.0090
MSP010 0.025 J NA NA 0.023 0.075 U NS NS NA NA 0.027 0.080 U 0.017 0.075 U 0.0090
MSP010-R1 NA 0.014 0.015 U 0.020 0.070 U NA NS NS 0.021 0.045 U 0.021 NA NA NA
MSP010-R2 NA 0.014 0.015 U 0.010 0.070 U NA NS NS 0.020 0.045 U 0.019 NA NA NA
MSP010-R3 NA 0.012 0.015 U 0.020 0.070 U NA NS NS 0.021 0.045 U 0.022 NA NA NA
MSP011-Avg 0.0078 0.010 UJ 0.0050 0.015 U NS NS NS NS NS NS NS NS 0.011
MSP011 0.0070 0.010 UJ 0.0050 0.015 U NS NS NS NS NS NS NS NS NA
MSP011-D 0.0086 0.010 UJ NA NS NS NS NS NS NS NS NS NA
MSP011-R1 NA NA NS NS NS NS NS NS NS NS 0.010
MSP011-R2 NA NA NS NS NS NS NS NS NS NS 0.011
MSP011-R3 NA NA NS NS NS NS NS NS NS NS 0.011

BM Lower Elk Pond MSP012 0.010 J 0.0060 0.015 U NS NS NS NS NS NS NS NS 0.010
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 0.0091 0.010 UJ 0.012 0.015 U NS NS NS NS NS NS NS NS 0.0070
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS 0.020

2004
Station

2001 2002 2003

Notes:
‡ All data has been reported uncensored.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).  Flag refers to the USEPA data qualifier (flag) assigned to 
the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
COPC - Constituent of Potential Concern
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed

Ballard 
Mine

BM Dredge Pond

BM Upper Elk Pond
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Table 15
Ponds - Filtered Results - Screening Analytes (mg/L)‡

Aluminum Arseinc Barium Beryllium Chloride Copper

Mine Name  ID May RL Flag May RL Flag May RL Flag May RL Flag May RL Flag May RL Flag May RL Flag Sept. RL Flag May RL Flag May RL Flag May RL Flag
MSP017-Avg 0.0035 0.034 UJ 0.00052 0.0025 U 0.0010 0.020 0.065 UJ -0.0035 0.0050 U 49 14 J 90 18 0.0024 0.0020 0.0045 U
MSP017 0.0035 0.034 UJ 0.00052 0.0025 U 0.0010 0.020 0.065 UJ -0.0035 0.0050 U 49 14 J 90 NA 0.0024 0.0020 0.0045 U
MSP017-R1 NA NA NA NA NA NA NA NA 18 NA NA
MSP017-R2 NA NA NA NA NA NA NA NA 18 NA NA
MSP017-R3 NA NA NA NA NA NA NA NA 18 NA NA

EVM Keyhole Pond MSP018 0.074 J 0.0015 0.0025 U 0.00082 0.0061 0.065 UJ -0.0035 0.0050 U 3.8 12 U 0.55 J 4.0 3.3 0.0030 0.0030 0.0045 U
EVM Bat Cave Pond MSP019 0.0062 0.034 UJ 0.00086 0.0025 U 0.0033 0.011 0.065 UJ -0.0034 0.0050 U 3.6 12 U 3.2 J 12 3.0 0.0021 0.00090 0.0045 U
EVM West Pond MSP020 0.0070 0.034 UJ 0.00050 0.0025 U 0.0015 0.015 0.065 UJ -0.0033 0.0050 U 3.5 12 U 5.7 J 11 17 0.0012 0.0011 0.0045 U

MSP021-Avg 0.0024 0.034 UJ 0.00057 0.0025 U 0.0016 0.011 0.065 UJ -0.0035 0.0050 U 29 15 J NS 34 0.0016 0.0014 0.0045 U
MSP021 0.0024 0.034 UJ 0.00057 0.0025 U 0.0016 0.011 0.065 UJ -0.0035 0.0050 U 29 NA NS 34 0.0016 NA
MSP021-R1 NA NA NA NA NA NA 15 J NA NA NA 0.0013 0.0045 U
MSP021-R2 NA NA NA NA NA NA 15 J NA NA NA 0.0013 0.0045 U
MSP021-R2 NA NA NA NA NA NA 15 J NA NA NA 0.0015 0.0045 U

EVM Tipple Pond MSP022 0.0041 0.034 UJ 0.00028 0.0025 U 0.0018 0.068 J -0.0035 0.0050 U 140 160 J 600 180 0.0013 0.0011 0.0045 U
EVM Haul Road Pond MSP023 0.0057 0.034 UJ 0.00062 0.0025 U 500 0.032 0.065 UJ -0.0034 0.0050 U 210 130 J 1200 57 0.0020 0.0012 0.0045 U

MSP031-Avg 0.016 0.034 UJ 0.0019 0.0025 U 0.0027 0.028 0.065 UJ -0.0035 0.0050 U 210 120 J 240 98 0.0021 0.0018 0.0045 U
MSP031 0.016 0.034 UJ 0.0019 0.0025 U 0.0027 0.028 0.065 UJ -0.0033 0.0050 U 210 120 J 240 98 NA NA
MSP031-D NA NA NA 0.027 0.065 UJ -0.0037 0.0050 U 200 NA NA NA NA NA

HM Henry Pond MSP014 0.0017 0.034 UJ 0.00034 0.0025 U 0.0016 0.030 0.065 UJ 0.00040 0.0050 U 5.1 12 U 3.5 J 11 3.2 0.0013 0.0039 0.0045 U
HM Smith Pond MSP015 0.0010 0.034 UJ 0.00046 0.0025 U 0.0021 0.030 0.065 UJ 0 0.0050 U 4.9 12 U 4.0 J 6.0 4.1 0.0020 0.0013 0.0045 U

MSP016-Avg 0.0072 0.034 UJ 0.00049 0.0025 U 0.0013 0.036 0.065 UJ 0.00020 0.0050 U 6.5 12 U 4.6 J 18 4.3 0.0011 0.0012 U 0.0012 0.0045 U
MSP016 0.0073 0.034 UJ 0.00048 0.0025 U 0.0013 0.036 0.065 UJ 0.00020 0.0050 U 6.5 12 U 4.6 NA NA 0.0011 0.0012 U NA
MSP016-D 0.0071 0.034 UJ 0.00049 0.0025 U 0.0012 NA NA NA NA NA NA 0.0011 0.0012 U NA
MSP016-R1 NA NA NA NA NA NA NA 19 4.3 NA NA
MSP016-R2 NA NA NA NA NA NA NA 18 4.3 NA NA
MSP016-R3 NA NA NA NA NA NA NA 16 4.2 NA NA

HM South Pit Pond MSP055 0.0023 0.034 UJ 0.00070 0.0025 U 0.00080 0.018 0.065 UJ -0.0036 0.0050 U 1.7 12 U 0.90 J NS 1.5 0.0017 0.00043 0.0045 U
MSP010-Avg 0.0013 0.034 UJ 0.0014 0.0025 U 0.0033 0.034 0.065 UJ 0.00030 0.0050 U 3.1 12 U 1.7 J 30 2.3 0.0043 0.0026 0.0045 U
MSP010 0.0013 0.034 UJ 0.0014 0.0025 U 0.0033 0.034 0.065 UJ 0.00030 0.0050 U 3.1 12 U NA 30 2.3 0.0043 NA
MSP010-R1 NA NA NA NA NA NA 1.7 J NA NA NA 0.0028 0.0045 U
MSP010-R2 NA NA NA NA NA NA 1.8 J NA NA NA 0.0027 0.0045 U
MSP010-R3 NA NA NA NA NA NA 1.7 J NA NA NA 0.0024 0.0045 U
MSP011-Avg 0.011 0.034 UJ 0.00086 0.0025 U 0.0061 0.0075 0.065 UJ 0.00015 0.0050 U 1.0 12 U 1.2 J NS 1.2 0.0041 0.0026 0.0045 U
MSP011 0.011 0.034 UJ 0.00086 0.0025 U 0.0061 0.0080 0.065 UJ 0.00010 0.0050 U 1.0 12 U 1.2 J NS NA NA NA
MSP011-D NA NA NA 0.0070 0.065 UJ 0.00020 0.0050 U 1.0 12 U NA NA NA NA NA
MSP011-R1 NA NA NA NA NA NA NA NA 1.1 NA NA
MSP011-R2 NA NA NA NA NA NA NA NA 1.2 NA NA
MSP011-R3 NA NA NA NA NA NA NA NA 1.2 NA NA

BM Lower Elk Pond MSP012 0.0054 0.034 UJ 0.0011 0.0025 U 0.0039 0.0077 0.065 UJ 0.00010 0.0050 U 1.1 12 U 0.80 J NS 1.2 0.0034 0.0030 0.0045 U
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 0.038 J 0.0010 0.0025 U 0.0030 0.016 0.065 UJ 0.00040 0.0050 U 1.5 12 U 0.60 J NS 1.7 0.0021 0.0016 0.0045 U
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS 4.8 NS NS

HM Center Henry Pond

BM Upper Elk Pond

Antimony
Station

2001 2001 2001 20012001 2002 2004 2002

Enoch 
Valley 
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Ballard 
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Table 15 continued
Ponds - Filtered Results - Screening Analytes (mg/L)‡

Calcium Cobalt

Mine Name  ID Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag Jan. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag May RL Flag May RL Flag
MSP017-Avg 250 220 J NS 320 NS NS NS NS NS NS 200 0.0030 0.010 U
MSP017 250 220 J NS 320 NS NS NS NS NS NS NA 0.0030 0.010 U
MSP017-R1 NA NA NS NA NS NS NS NS NS NS 200 NA
MSP017-R2 NA NA NS NA NS NS NS NS NS NS 200 NA
MSP017-R3 NA NA NS NA NS NS NS NS NS NS 200 NA

EVM Keyhole Pond MSP018 390 370 J 430 430 320 360 310 350 390 420 280 0.020
EVM Bat Cave Pond MSP019 99 77 J NS 81 NS NS NS NS NS NS 78 0.0010 0.010 U
EVM West Pond MSP020 62 88 J NS 190 NS NS NS NS NS NS 88 0.0030 0.010 U

MSP021-Avg 180 200 J NS 230 NS NS NS NS NS NS 250 0.00083 0.010 U
MSP021 180 NA NS 230 NS NS NS NS NS NS 250 NA
MSP021-R1 NA 200 J NS NA NS NS NS NS NS NS NA 0.0040 0.010 U
MSP021-R2 NA 200 J NS NA NS NS NS NS NS NS NA -0.0010 0.010 U
MSP021-R3 NA 190 J NS NA NS NS NS NS NS NS NA -0.00050 0.010 U

EVM Tipple Pond MSP022 140 140 J NS 270 NS NS NS NS NS NS 150 -0.0020 0.010 U
EVM Haul Road Pond MSP023 120 85 J 500 410 NS NS NS NS NS NS 83 0.0010 0.010 U

MSP031-Avg 83 47 J NS 67 NS NS NS NS NS NS 49 -0.0010 0.010 U
MSP031 83 47 J NS 67 NS NS NS NS NS NS 49 NA
MSP031-D 82 NA NA NA NS NS NS NS NS NS NA NA

HM Henry Pond MSP014 90 130 J NS 230 NS NS NS NS NS NS 190 0.0020 0.010 U
HM Smith Pond MSP015 120 130 J NS 86 NS NS NS NS NS NS 140 0.0030 0.010 U

MSP016-Avg 91 100 J NS 68 NS NS NS NS NS NS 96 0 0.010 U
MSP016 91 100 J NS NA NS NS NS NS NS NS NA NA
MSP016-R1 NA NA NS 69 NS NS NS NS NS NS 96 NA
MSP016-R2 NA NA NS 68 NS NS NS NS NS NS 97 NA
MSP016-R3 NA NA NS 68 NS NS NS NS NS NS 96 NA

HM South Pit Pond MSP055 260 67 J 320 NS NS NS 110 140 290 370 180 0.0020 0.010 U
MSP010-Avg 240 150 J 200 380 NS NS 170 160 240 270 200 0.00050 0.010 U
MSP010 240 NA NA 380 NS NS NA NA 240 270 200 NA
MSP010-R1 NA 150 J 180 NA NA NA 170 170 NA NA NA 0 0.010 U
MSP010-R2 NA 150 J 210 NA NA NA 170 160 NA NA NA 0.0020 0.010 U
MSP010-R3 NA 150 J 210 NA NA NA 170 160 NA NA NA -0.00050 0.010 U
MSP011-Avg 28 46 U 28 J NS NS NS NS NS NS NS NS 32 0.0020 0.010 U
MSP011 28 46 U 28 J NS NS NS NS NS NS NS NS NA NA
MSP011-D 28 46 U NA NS NS NS NS NS NS NS NS NA NA
MSP011-R1 NA NA NS NS NS NS NS NS NS NS 32 NA
MSP011-R2 NA NA NS NS NS NS NS NS NS NS 33 NA
MSP011-R3 NA NA NS NS NS NS NS NS NS NS 32 NA

BM Lower Elk Pond MSP012 NS 34 J NS NS NS NS NS NS NS NS 34 -0.0010 0.010 U
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 18 46 U 12 J NS NS NS NS NS NS NS NS 22 -0.00050 0.010 U
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS 46 NS

Ballard 
Mine

EVM South Pond

EVM Stock Pond

EVM Shop Pond

HM Center Henry Pond

BM Dredge Pond

BM Upper Elk Pond
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Table 15 continued
Ponds - Filtered Results - Screening Analytes (mg/L)‡

Iron Lead Manganese Mercury Molybdenum Nitrate/Nitrite Potassium

Mine Name  ID Spring RL Flag May RL Flag May RL Flag May RL Flag May RL Flag May RL Flag Spring RL Flag May RL Flag Sept. RL Flag May RL Flag
MSP017-Avg -0.0045 0.010 U 0.0000015 0.0027 U 0.42 0.000010 0.00050 U 0.0040 J 0.14 2.1 UJ 3.4 9.5 U 3.7 2.2 4.5 U 3.7
MSP017 -0.0045 0.010 U 0.0000015 0.0027 U 0.42 0.000010 0.00050 U 0.0040 J 0.14 2.1 UJ 3.4 9.5 U 3.7 2.2 4.5 U NA
MSP017-R1 NA NA NA NA NA NA NA NA NA 3.6
MSP017-R2 NA NA NA NA NA NA NA NA NA 3.6
MSP017-R3 NA NA NA NA NA NA NA NA NA 3.8

EVM Keyhole Pond MSP018 -0.0031 0.010 U -0.000042 0.0027 U 3.4 0.0000090 0.00050 U 0.022 J 0.073 2.1 U 2.8 9.5 U 2.6 2.3 4.5 U 2.8
EVM Bat Cave Pond MSP019 -0.0028 0.010 U 0.000026 0.0027 U -0.00090 0.0020 U 0.000020 0.00050 U 0.0086 J 0.050 2.1 U 3.9 9.5 U 3.9 4.3 4.5 U 4.5
EVM West Pond MSP020 -0.0027 0.010 U -0.000053 0.0027 U 0.0085 0.0000030 0.00050 U 0.0047 J 0.0014 2.1 U 0.34 9.5 U 2.1 5.3 2.4

MSP021-Avg -0.0094 0.010 U -0.000046 0.0027 U 0.00080 0.0020 U 0.0000040 0.00050 U 0.015 J 0.0020 2.1 U 1.6 9.5 U 1.6 1.4 4.5 U 1.7
MSP021 -0.0094 0.010 U -0.000046 0.0027 U 0.00080 0.0020 U 0.0000040 0.00050 U 0.015 J 0.0020 2.1 U 1.6 9.5 U NA 1.4 4.5 U 1.7
MSP021-R1 NA NA NA NA NA NA NA 1.5 NA NA
MSP021-R2 NA NA NA NA NA NA NA 1.6 NA NA
MSP021-R2 NA NA NA NA NA NA NA 1.7 NA NA

EVM Tipple Pond MSP022 -0.0072 0.010 U -0.000060 0.0027 U -0.0019 0.0020 U 0.0000060 0.00050 U 0.0086 J 0.013 2.1 U 2.4 9.5 U 2.8 10 2.6
EVM Haul Road Pond MSP023 -0.0079 0.010 U -0.000042 0.0027 U 500 0.0020 U 0.0000050 0.00050 U 0.024 J -0.00017 2.1 U 3.5 9.5 U 2.4 8.3 1.4

MSP031-Avg 0.080 0.000091 0.0027 U 0.036 0.0000070 0.00050 U 0.0093 J 0.0044 2.1 U 6.9 9.5 U 5.5 9.3 5.7
MSP031 0.079 NA 0.036 0.0000070 0.00050 U NA NA 6.9 9.5 U 5.5 9.3 5.7
MSP031-D 0.081 NA 0.036 NA NA NA 6.8 9.5 U NA NA NA

HM Henry Pond MSP014 -0.012 0.010 U -0.000060 0.0027 U 0.017 0 0.00050 U 0.0040 J -0.0029 2.1 U 6.6 9.5 U 6.9 20 9.3
HM Smith Pond MSP015 -0.0033 0.010 U -0.000048 0.0027 U 0.18 0.0000020 0.00050 U 0.0072 J 0.030 2.1 U 3.1 9.5 U 2.5 13 1.7

MSP016-Avg -0.010 0.010 U -0.000060 0.0027 U 0.0077 ######### 0.00050 U 0.0020 0.0025 UJ 0.052 2.1 U 1.8 9.5 U 2.5 22 2.5
MSP016 -0.010 0.010 U -0.000061 0.0027 U NA 0.0000010 0.00050 U 0.0020 0.053 2.1 U 1.8 9.5 U 2.5 NA NA
MSP016-D NA -0.000059 0.0027 U NA 0 0.00050 U 0.0019 0.051 2.1 U NA NA NA NA
MSP016-R1 NA NA NA NA NA NA NA NA 23 2.4
MSP016-R2 NA NA NA NA NA NA NA NA 22 2.6
MSP016-R3 NA NA NA NA NA NA NA NA 22 2.4

HM South Pit Pond MSP055 -0.0084 0.010 U -0.000077 0.0027 U -0.0033 0.0020 U 0.0000030 0.00050 U 0.036 J 0.0094 2.1 U 1.0 9.5 U 0.40 NS 1.0
MSP010-Avg -0.010 0.010 U -0.000046 0.0027 U 0.024 0.000012 0.00050 U 0.046 J -0.0071 2.1 U 9.8 4.7 120 5.9
MSP010 -0.010 0.010 U -0.000046 0.0027 U 0.024 0.000012 0.00050 U 0.046 J -0.0071 2.1 U 9.8 NA 120 5.9
MSP010-R1 NA NA NA NA NA NA NA 4.8 NA NA
MSP010-R2 NA NA NA NA NA NA NA 4.5 NA NA
MSP010-R3 NA NA NA NA NA NA NA 4.7 NA NA
MSP011-Avg 0.0018 0.010 U -0.000042 0.0027 U 0.0036 0.0000090 0.00050 U 0.019 J 0.30 2.1 UJ 3.6 9.5 U 3.2 NS 3.8
MSP011 0.0010 0.010 U NA 0.0036 0.0000090 0.00050 U NA NA 3.6 9.5 U 3.2 NS NA
MSP011-D 0.0025 0.010 U NA 0.0036 NA NA NA 3.5 9.5 U NA NA NA
MSP011-R1 NA NA NA NA NA NA NA NA NA 3.7
MSP011-R2 NA NA NA NA NA NA NA NA NA 3.9
MSP011-R3 NA NA NA NA NA NA NA NA NA 3.8

BM Lower Elk Pond MSP012 -0.0023 0.010 U -0.000068 0.0027 U 0.0021 0.0000080 0.00050 U 0.025 J 0.12 2.1 UJ 2.3 9.5 U 2.4 NS 3.0
BM Northeast Pond MSP013 NS NS  NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 -0.014 0.010 U -0.000046 0.0027 U 0.0045 0.00026 0.00050 U 0.0090 J 0.077 2.1 U 2.9 9.5 U 2.0 NS 3.7
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS 10
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Table 15 continued
Ponds - Filtered Results - Screening Analytes (mg/L)‡

Magnesium

Mine Name  ID Spring RL Flag May RL Flag July RL Flag Sept. RL Flag Nov. RL Flag Jan. RL Flag April RL Flag May RL Flag June RL Flag July RL Flag Spring RL Flag
EVM South Pond MSP017 78 69 NS 120 NS NS NS NS NS NS 71
EVM Keyhole Pond MSP018 140 120 150 130 100 100 94 120 130 140 120
EVM Bat Cave Pond MSP019 29 25 NS 26 61 U NS NS NS NS NS NS 27
EVM West Pond MSP020 12 21 U 22 NS 38 61 U NS NS NS NS NS NS 26

MSP021-Avg 51 56 NS 66 NS NS NS NS NS NS 64
MSP021 51 NA NS 66 NS NS NS NS NS NS 64
MSP021-R1 NA 57 NS NA NS NS NS NS NS NS NA
MSP021-R2 NA 56 NS NA NS NS NS NS NS NS NA
MSP021-R3 NA 55 NS NA NS NS NS NS NS NS NA

EVM Tipple Pond MSP022 26 28 NS 120 NS NS NS NS NS NS 28
EVM Haul Road Pond MSP023 47 25 NS 218 NS NS NS NS NS NS 19
EVM Shop Pond MSP031-Avg 18 21 U 11 NS 20 61 U NS NS NS NS NS NS 9.4

MSP031 18 21 U 11 NS 20 61 U NS NS NS NS NS NS 9.4
MSP031-D 18 21 U NA NS NA NS NS NS NS NS NS NA

HM Henry Pond MSP014 56 45 500 110 NS NS NS NS NS NS 52
HM Smith Pond MSP015 35 37 NS 23 61 U NS NS NS NS NS NS 38

MSP016-Avg 17 21 U 30 NS 47 61 U NS NS NS NS NS NS 30
MSP016 17 21 U 30 NS NA NS NS NS NS NS NS NA
MSP016-R1 NA NA NS 48 61 U NS NS NS NS NS NS 30
MSP016-R2 NA NA NS 47 61 U NS NS NS NS NS NS 31
MSP016-R3 NA NA NS 47 61 U NS NS NS NS NS NS 30

HM South Pit Pond MSP055 63 15 83 NS NS NS 25 32 72 95 45
MSP010-Avg 57 34 60 82 NS NS 41 38 76 120 47
MSP010 57 NA NA 82 NS NS NA NA 76 120 47
MSP010-R1 NA 34 57 NA NS NS 41 39 NA NA NA
MSP010-R2 NA 34 61 NA NS NS 41 38 NA NA NA
MSP010-R3 NA 34 62 NA NS NS 41 38 NA NA NA
MSP011-Avg 6.0 21 U 5.9 NS NS NS NS NS NS NS NS 6.5
MSP011 6.0 21 U 5.9 NS NS NS NS NS NS NS NS NA
MSP011-D 5.9 21 U NA NS NS NS NS NS NS NS NS NA
MSP011-R1 NA NA NS NS NS NS NS NS NS NS 6.4
MSP011-R2 NA NA NS NS NS NS NS NS NS NS 6.5
MSP011-R3 NA NA NS NS NS NS NS NS NS NS 6.5

BM Lower Elk Pond MSP012 8.2 21 U 8.1 NS NS NS NS NS NS NS NS 7.3
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 5.3 21 U 3.5 NS NS NS NS NS NS NS NS 6.7
BM Pit #6 Pond MSP062 NS NS NS NS NS NS NS NS NS NS 15
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Table 15 continued
Ponds - Filtered Results - Screening Analytes (mg/L)‡

Sulfate Sodium Silver Thallium Uranium

Mine Name  ID May RL Flag May RL Flag Sept. RL Flag May RL Flag May RL Flag May RL Flag Sept. RL Flag May RL Flag May RL Flag May RL Flag May RL Flag
MSP017-Avg 700 J 720 J 1100 J 610 9.7 22 UJ 8.1 13 17 UJ 8.1 -0.000018 0.0021 U 0.00011 0.0025 U 0.011
MSP017 700 J 720 J 1100 J NA 9.7 22 UJ 8.1 13 17 UJ NA -0.000018 0.0021 U 0.00011 0.0025 U 0.011
MSP017-R1 NA NA NA 610 NA NA NA 7.9 NA NA NA
MSP017-R2 NA NA NA 610 NA NA NA 8.0 NA NA NA
MSP017-R3 NA NA NA 610 NA NA NA 8.4 NA NA NA

EVM Keyhole Pond MSP018 1500 J 1300 J 1500 J 1400 15 22 UJ 13 17 J 14 0.0000024 0.0021 U 0.0010 0.0025 U 0.010
EVM Bat Cave Pond MSP019 220 J 190 J 230 J 240 4.7 22 UJ 4.9 6.7 17 UJ 4.5 -0.000004 0.0021 U 0.00014 0.0025 U 0.0041 0.0080 U
EVM West Pond MSP020 280 J 250 J 500 J 230 3.4 22 UJ 4.1 8.2 17 UJ 4.3 -0.000019 0.0021 U 0.000020 0.0025 U 0.0018 0.0080 U

MSP021-Avg 480 J 470 J NS 700 7.9 22 UJ 8.4 11 17 UJ 9.9 -0.000021 0.0021 U 0.00015 0.0025 U 0.0084
MSP021 480 J NA NS 700 7.9 22 UJ NA 11 17 UJ 9.9 -0.000021 0.0021 U 0.00015 0.0025 U 0.0084
MSP021-R1 NA 490 J NA NA NA 8.7 NA NA NA NA NA
MSP021-R2 NA 450 J NA NA NA 8.4 NA NA NA NA NA
MSP021-R3 NA 470 J NA NA NA 8.2 NA NA NA NA NA

EVM Tipple Pond MSP022 320 J 140 J 340 J 170 9.4 22 UJ 9.5 18 J 9.7 -0.000016 0.0021 U 0.000051 0.0025 U 0.0067 0.0080 U
EVM Haul Road Pond MSP023 160 J 93 J 500 140 5.3 22 UJ 5.3 17 J 4.3 -0.000015 0.0021 U 0.000062 0.0025 U 0.011

MSP031-Avg 120 J 39 J 85 J 24 90 J 58 140 47 -0.000016 0.0021 U 0.00011 0.0025 U 0.0021 0.0080 U
MSP031 120 J 39 J 85 J 24 90 58 140 47 -0.000016 0.0021 U NA 0.0021 0.0080 U
MSP031-D 120 J NA NA NA 90 NA NA NA NA NA NA

HM Henry Pond MSP014 430 J 390 J 940 J 560 14 22 UJ 8.4 23 J 11 -0.000024 0.0021 U 0.000021 0.0025 U 0.0029 0.0080 U
HM Smith Pond MSP015 500 J 230 J 300 J 230 9.6 22 UJ 8.3 6.0 17 UJ 8.5 -0.000024 0.0021 U 0.000036 0.0025 U 0.0035 0.0080 U

MSP016-Avg 230 J 180 J 260 J 170 9.6 22 UJ 7.9 17 J 7.8 -0.000025 0.0021 U 0.000034 0.0025 U 0.0028 0.0080 U
MSP016 230 J 180 J NA NA 9.6 22 UJ 7.9 17 J 7.8 -0.000024 0.0021 U 0.000031 0.0025 U 0.0029 0.0080 U
MSP016-D NA NA NA NA NA NA NA NA -0.000025 0.0021 U 0.000037 0.0025 U 0.0027 0.0080 U
MSP016-R1 NA NA 260 J 170 NA NA 17 J 7.7 NA NA NA
MSP016-R2 NA NA 260 J 170 NA NA 17 J 7.9 NA NA NA
MSP016-R3 NA NA 250 J 160 NA NA 17 J 7.7 NA NA NA

HM South Pit Pond MSP055 700 J 230 J NS 510 5.6 22 UJ 58 NS 2.9 -0.0000083 0.0021 U 0.00044 0.0025 U 0.0030 0.0080 U
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EVM South Pond

EVM Stock Pond

EVM Shop Pond

HM Center Henry Pond

2001 20012001
Station

2002 2004 20012001 2002 2004

MWH
MONITORING WELL INSTALLATION TECHNICAL MEMORANDUM
PHASE II SUPPLEMENTAL SI WORK PLAN – GROUNDWATER INVESTIGATION

FEBRUARY 2007
APPENDIX D



Table 15 continued
Ponds - Filtered Results - Screening Analytes (mg/L)‡

Sulfate Sodium Silver Thallium Uranium

Mine Name  ID May RL Flag May RL Flag Sept. RL Flag May RL Flag May RL Flag May RL Flag Sept. RL Flag May RL Flag May RL Flag May RL Flag May RL Flag
MSP010-Avg 630 J 150 J 1400 J 420 12 22 UJ 7.2 28 J 9.4 -0.0000081 0.0021 U 0.00017 0.0025 U 0.059
MSP010 630 J NA 1400 J 420 12 22 UJ NA 28 J 9.4 -0.0000081 0.0021 U 0.00017 0.0025 U 0.059
MSP010-R1 NA 150 J NA NA NA 7.3 NA NA NA NA NA
MSP010-R2 NA 150 J NA NA NA 7.0 NA NA NA NA NA
MSP010-R3 NA 150 J NA NA NA 7.2 NA NA NA NA NA
MSP011-Avg 13 J 12 J NS 9.0 2.0 22 UJ 1.8 NS 1.8 0.000069 0.0021 U 0.00023 0.0025 U 0.0011 0.0080 U
MSP011 13 J 12 J NS 9.0 2.3 22 UJ 1.8 NS NA 0.000069 0.0021 U 0.00023 0.0025 U 0.0011 0.0080 U
MSP011-D 13 J NA NS NA 1.7 22 UJ NA NS 1.8 NA NA NA
MSP011-R1 NA NA NS 9.1 NA NA NS 1.8 NA NA NA
MSP011-R2 NA NA NS 9.1 NA NA NS 1.8 NA NA NA
MSP011-R3 NA NA NS 9.0 NA NA NS 1.8 NA NA NA

BM Lower Elk Pond MSP012 42 J 29 J NS 23 1.2 22 UJ 1.6 NS 1.7 0.000065 0.0021 U 0.00023 0.0025 U 0.0017 0.0080 U
BM Northeast Pond MSP013 NS NS NS NS NS NS NS NS NS NS NS
BM Pit #4 Stock Pond MSP059 13 J 2.0 J NS 8.8 1.6 22 UJ 1.2 NS 2.4 0.0000039 0.0021 U 0.000062 0.0025 U 0.00028 0.0080 U
BM Pit #6 Pond MSP062 NS NS NS 0.6 NS NS NS 2.7 NS NS NS

2001 20012001 2002 2004 2001
Station

2001 2002 2004

Ballard 
Mine

Notes:
‡ All data has been reported uncensored.  
Laboratory and field replicates are shown as unaveraged as well as averaged where appropriate.  Data validation was performed in accordance with MWH SOP-NW-18.1 and USEPA Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA, 2004).
Flag refers to the USEPA data qualifier (flag) assigned to the data resulting from the data validation procedure. More than one flag may be assigned during the data validation process.  
Data qualifier definitions are:
(U) - The material was analyzed for, but was not detected above the level of the associated value. The associated value is the sample reporting limit.
(J) - The result is an estimated quantity. 
(R) - The data are unusable. 
(UJ) - The material was analyzed for,  but was not detected above the level of the associated value. The result is an estimate and may be inaccurate or imprecise. 
RL - Reporting Limit.  RLs may be elevated on a sample-specific basis due to dilution, contamination, or other analytical issues.  
NS - Not Sampled
NA -  Not Analyzed
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Appendix E 
Major Ion Plots 
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To: P4 Production Project File 1010076 Date:  2/07/07 
From:  C. Duffy and W. Wright, MWH  Reference:  1010076.011602 
Subject:  Ion Balance Request 
 
This memorandum serves to provide supplemental guidance and additional data needs to support 
the major ion Piper Diagram plots (Attachment A) as requested in the comments to Version 4 of 
the Monitoring Well Installation Technical Memorandum (M. Rowe, IDEQ [Letter to R. Geddes, 
Monsanto], December 2006).  The major ion balance results for groundwater monitoring 
locations from May 2004 to June 2005 are shown in Tables 1 and Table 2. 
 
Ion concentrations were converted to equivalent weights and relative errors were calculated from 
the difference between cation and anions.  A 10% error threshold was used to determine quality 
of the balance.  Of the 71 events shown, 92% of them were found to have a relative error below 
10%.  However, the nine events must be ignored at this time because the field parameters were 
not available for the necessary carbonate and bicarbonate adjustment.  Of the remaining 62 
events, 92% of them were found to have a relative error below 10%.  The average relative error 
for all 71 events is 3.0%.   
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Table 1 
Ion Charge Balances with Percent Error - Wells 

Cations (mg/L) Anions (mg/L)   

Mine Station Name Station ID Sampling Date 
Magnesium Calcium Sodium Potassium Chloride  Sulfate Carbonate Bicarbonate 

Charge 
Balance 

Error (%) 
Domestic Wells 

ouse Well MDW001 May-04 13 67 5.9 0.50 13 11 0.098 230 4.4 
 House Well MDW002 May-04 19 54 21 2.4 32 44 0.037 180 5.1 
se Well MDW003 May-04 6.5 74 6.0 0.50 7.8 6.4 0.088 230 4.5 

ouse Well MDW004 May-04 20 73 15 2.2 7.8 15 0.063 310 4.2 
Cedar Bay RV Park Well MDW005 May-04 38 150 16 2.4 17 44 0.12 550 4.8 

  

 House Well MDW006 May-04 27 66 45 2.8 58 100 0.029 180 7.2 
Agricultural Wells 

School Bus Well MAW001a May-04 12 66 5.9 0.57 11 11 0.32 210 6.9 
eld Well MAW002 May-04 22 62 22 2.0 3.2 0.091 0.15 310 6.7 
 Field Well MAW003 May-04 8.6 34 9.0 0.40 4.8 6.4 0.026 140 4.7 

 Field Well MAW004 May-04 61 180 10 4.8 7.5 7.7 0.12 860 0.71 
 Field Well MAW005 May-04 38 110 100 5.7 140 270 0.32 180 2.6 

ield Well W MAW006 Sep-04 10 38 8.7 1.6 9.2 10 0.011 150 3.7 

  

ield Well N MAW007 Oct-04 20 58 13 2.8 12 24 0.067 300 -4.7 
Production Wells 

Henry S Pit Well MPW022 May-04 13 57 6.8 1.4 4.4 2.9 0.23 230 4.6 
Henry S Pit Well MPW022 Oct-04 12 52 6.4 1.1 5.8 4.0 0.089 240 -3.2 
Henry S Pit Well MPW022 Jun-05 13 57 7.4 1.2 5.4 2.8 0.061 220 7.6 
Henry Center Pit Well MPW023 Oct-04 24 63 9.3 0.80 6.6 70 0.091 230 1.9 

Henry Mine 

Henry Center Pit Well MPW023 Jun-05 23 61 9.5 0.80 6.8 63 0.041 220 2.8 
Agrium Production Well MPW006 May-04 28 72 18 1.3 3.9 120 0.13 200 6.6 
Agrium Production Well MPW006 Sep-04 30 71 17 1.1 4.0 170 0.064 210 -1.6 
EVM Shop Well MPW019 May-04 9.9 72 6.9 0.80 6.1 8.3 0.10 270 -0.16 
EVM Shop Well MPW019 Sep-04 9.5 69 6.8 0.60 6.7 10 0.012 270 -2.3 
EVM Shop Well MPW019 Jun-05 9.7 71 7.3 0.60 8.0 8.3 0.047 230 6.5 

Enoch Valley Mine 

Degerstrom Well at EVM MPW020 Oct-04 17 51 5.3 0.60 6.2 98 0.032 120 0.70 
Monitoring Wells 

Henry N Pit Well S MMW003 May-04 21 54 21 2.2 34 81 0.019 140 5.1 
Henry N Pit Well S MMW003 Sep-04 28 67 35 2.7 55 120 0.011 200 -0.027 
Henry N Pit Well S MMW003 Jun-05 25 62 36 2.6 41 99 0.027 190 3.7 
Henry N Pit Well N MMW004a May-04 26 76 46 3.6 67 130 0.062 170 4.5 
Henry N Pit Well N MMW004 Oct-04 37 70 8.6 1.6 64 140 0.023 160 -2.3 

Henry Mine 

Henry N Pit Well N MMW004a Jun-05 26 71 45 3.5 57 120 0.026 190 4.5 
Ballard Pit E Well MMW001 May-04 22 120 10 0.90 5.8 100 0.070 320 5.0 
Ballard Pit E Well MMW001a Oct-04 21 110 8.9 0.8 6.6 99 0.077 330 0.36 
Ballard Pit E Well MMW001 Jun-05 23 110 9.7 0.90 6.6 120 0.070 300 1.6 
Ballard Pit W Well MMW002 May-04 45 78 9.7 1.9 12 54 0.53 370 4.0 
Ballard Pit W Well MMW002a Oct-04 36 69 8.5 1.4 12 49 0.38 380 -4.7 

Ballard Mine 

Ballard Pit W Well MMW002 Jun-05 40 74 13 1.7 15 50 0.047 340 4.0 
Notes:                         
a Results averaged from laboratory replicates.        
N/A  Not applicable                       

 
 

(b) (6)

(b) 
(6)

(b) (6)

(b) (6)
(b) (6)

(b) (6)



P4 Production SI Water Balance Investigation 

Page 3 of 3 

Table 2 
Ion Charge Balances with Percent Error - Springs and Seeps 

Cations (mg/L) Anions (mg/L)   

Mine Station Name Station ID Sampling Date 
Magnesium Calcium Sodium Potassium  Chloride  Sulfate Carbonate Bicarbonate 

Charge 
Balance 

Error (%) 
Springs 

Above W Fork Lone Pine Creek MST058 May-04 13 76 6.8 1.2 3.3 19 0.36 270 3.1 
Above W Fork Lone Pine Creek MST058 Sep-04 18 98 9.2 3.4 5.2 34 0.21 380 -1.4 
Above W Fork Lone Pine Creek MST064 May-04 17 76 9.4 0.60 4.1 40 0.41 270 2.2 
Above W Fork Lone Pine Creek MST064ab Sep-04 17 76 9.5 0.73 4.1 39 0 310 -3.3 
Above W Fork Lone Pine Creek MST276 May-04 11 76 7.0 0.50 2.4 40 0.68 230 4.2 

Henry Mine 

Above W Fork Lone Pine Creek MST276 Sep-04 13 80 7.9 0.70 4.5 47 0.25 280 -2.2 
Above Rasmussen Creek MST274 May-04 9.3 67 4.9 0.60 23 37 0.48 180 0.25 
Above Rasmussen Creek MST274 Sep-04 9.9 70 4.7 7.8 23 16 0.034 220 1.6 
Above E Fork Lone Pine Creek MST275 May-04 4.1 16 4.6 20 5.6 8.6 0.30 71 10 
Above E Fork Lone Pine Creek MST275 Sep-04 22 75 17 100 37 2.2 1.0 770 -21 
Hedin Spring MSG001 May-04 10 70 5.6 0.70 11 10 0.20 240 1.5 

Enoch Valley Mine 

Hedin Spring MSG001ab Sep-04 10 69 5.7 0.63 11 11 0 240 1.4 
Below Ballard Mine MST069 May-04 87 440 25 2.7 12 1200 0.22 270 1.2 
Below Ballard Mine MST069b Sep-04 86 430 24 3.9 17 760 0 370 15 
Below Ballard Mine MST096 May-04 17 94 5.4 1.2 3.4 100 0.25 230 3.4 
Below Ballard Mine MST096b Sep-04 19 100 5.7 1.6 4.0 59 0 280 7.5 
Garden Hose Spring MSG003 May-04 15 140 9.5 0.80 4.5 120 0.26 340 3.1 
Garden Hose Spring MSG003b Sep-04 15 140 9.2 0.90 10 110 0 330 4.5 
Holmgren Spring MSG004 May-04 24 66 4.7 1.5 2.9 34 0.88 280 1.2 
Holmgren Spring MSG004b Sep-04 26 78 4.8 1.9 3.5 46 0 310 1.8 
Cattle Spring MSG005 May-04 22 85 4.2 0.50 3.3 34 0.51 320 1.9 
Cattle Spring MSG005ab Sep-04 22 84 4.8 0.63 2.8 30 0 330 1.0 
SE Spring MSG006 May-04 41 220 9.0 0.70 4.8 390 0.29 280 7.1 

Ballard Mine 

SE Spring MSG006b Sep-04 42 210 9.9 1.4 4.8 440 0 310 2.0 
Dump Seeps 

S Pit Overburden Dump Seep MDS016 May-04 52 280 9.3 1.1 1.3 350 0.39 320 20 
S Pit Overburden Limestone Drain MDS022 May-04 47 120 14 1.4 3.6 60 1.2 490 5.7 Henry Mine 
S Pit Overburden Limestone Drain MDS022b Sep-04 56 140 17 1.9 5.5 49 0 700 -0.60 
Enoch Valley Mine W Dump Seep MDS025 May-04 62 240 12 3.4 5.0 590 0.0066 220 5.3 Enoch Valley Mine 
Enoch Valley Mine S Dump Seep MDS026 May-04 83 360 17 5.3 0.80 810 0.069 400 4.0 
Pit #2 Upper Dump Seep MDS030 May-04 17 160 11 1.0 3.9 140 0.17 390 2.5 
Pit #2 Lower Dump Seep S MDS031 May-04 18 140 11 1.5 2.9 160 0.15 290 5.0 
Pit #2 Lower Dump Seep S MDS031 Sep-04 20 140 12 1.7 3.2 200 0.17 280 2.3 
Pit #2 Lower Dump Seep N MDS032 May-04 69 230 37 2.6 6.6 570 0.24 220 11 
Pit #2 Lower Dump Seep N MDS032 Sep-04 75 230 38 9.0 7.4 440 0.64 390 12 

Ballard Mine 

Goat Seep MDS033 May-04 64 280 28 3.0 4.1 720 0.31 350 -0.66 
Notes:                         
a Results averaged from laboratory replicates. 
b Events have not been adjusted with field data so cannot be used at this time 
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Appendix F 
Well Logs 
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Appendix G 
Standard Operating Procedures 
Borehole Drilling and Logging  

Monitoring Well Installation 
 















































































































































































Appendix H 
Standard Operating Procedures 

Low Stress Purging and Sampling Procedure for the Collection of Groundwater Samples from 
Monitoring Wells 
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U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION I

LOW STRESS (low flow) PURGING AND SAMPLING PROCEDURE
FOR THE COLLECTION OF GROUND WATER SAMPLES

 FROM MONITORING WELLS

I. SCOPE & APPLICATION

This standard operating procedure (SOP) provides a general framework
for collecting ground water samples that are indicative of mobile
organic and inorganic loads at ambient flow conditions (both the
dissolved fraction and the fraction associated with mobile
particulates).  The SOP emphasizes the need to minimize stress by low
water-level drawdowns, and low pumping rates (usually less than 1
liter/min) in order to collect samples with minimal alterations to
water chemistry.  This SOP is aimed primarily at sampling monitoring
wells that can accept a submersible pump and have a screen, or open
interval length of 10 feet or less (this is the most common
situation).  However, this procedure is flexible and can be used in a
variety of well construction and ground-water yield situations. 
Samples thus obtained are suitable for analyses of ground water
contaminants (volatile and semi-volatile organic analytes,
pesticides, PCBs, metals and other inorganics), or other naturally
occurring analytes.  

This procedure does not address the collection of samples from wells
containing light or dense non-aqueous phase liquids (LNAPLs and
DNAPLs).  For this the reader may wish to check: Cohen, R.M. and J.W.
Mercer, 1993, DNAPL Site Evaluation; C.K. Smoley (CRC Press), Boca
Raton, Florida and U.S. Environmental Protection Agency, 1992, RCRA
Ground-Water Monitoring: Draft Technical Guidance; Washington, DC
(EPA/530-R-93-001).

The screen, or open interval of the monitoring well should be
optimally located (both laterally and vertically) to intercept
existing contaminant plume(s) or along flowpaths of potential
contaminant releases.  It is presumed that the analytes of interest
move (or potentially move) primarily through the more permeable zones
within the screen, or open interval.  

   Use of trademark names does not imply endorsement by U.S.EPA
   but is intended only to assist in identification of a specific
   type of device.
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Proper well construction and development cannot be overemphasized,
since the use of installation techniques that are appropriate to the
hydrogeologic setting often prevents "problem well" situations from
occurring.  It is also recommended that as part of development or
redevelopment the well should be tested to determine the appropriate
pumping rate to obtain stabilization of field indicator parameters
with minimal drawdown in shortest amount of time.  With this
information field crews can then conduct purging and sampling in a
more expeditious manner.

The mid-point of the saturated screen length (which should not exceed
10 feet) is used by convention as the location of the pump intake. 
However, significant chemical or permeability contrast(s) within the
screen may require additional field work to determine the optimum
vertical location(s) for the intake, and appropriate pumping rate(s)
for purging and sampling more localized target zone(s).  Primary flow
zones (high(er) permealability and/or high(er) chemical
concentrations) should be identified in wells with screen lengths
longer than 10 feet, or in wells with open boreholes in bedrock. 
Targeting these zones for water sampling will help insure that the
low stress procedure will not underestimate contaminant
concentrations.  The Sampling and Analysis Plan must provide clear
instructions on how the pump intake depth(s) will be selected, and
reason(s) for the depth(s) selected.

Stabilization of indicator field parameters is used to indicate that
conditions are suitable for sampling to begin.  Achievement of
turbidity levels of less than 5 NTU and stable drawdowns of less than
0.3 feet, while desirable, are not mandatory.  Sample collection may
still take place provided the remaining criteria in this procedure
are met.  If after 4 hours of purging indicator field parameters have
not stabilized, one of 3 optional courses of action may be taken:  a)
continue purging until stabilization is achieved, b) discontinue
purging, do not collect any samples, and record in log book that
stabilization could not be achieved (documentation must describe
attempts to achieve stabilization) c) discontinue purging, collect
samples and provide full explanation of attempts to achieve
stabilization (note: there is a risk that the analytical data
obtained, especially metals and strongly hydrophobic organic
analytes, may not meet the sampling objectives).

Changes to this SOP should be proposed and discussed when the site
Sampling and Analysis Plan is submitted for approval.  Subsequent
requests for modifications of an approved plan must include adequate
technical justification for proposed changes.  All changes and
modifications must be approved before implementation in field.

II.EQUIPMENT

A. Extraction device

Adjustable rate, submersible pumps are preferred (for example,
centrifugal or bladder pump constructed of stainless steel or
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Teflon).

Adjustable rate, peristaltic pumps (suction) may be used with
caution.  Note that EPA guidance states:  "Suction pumps are not
recommended because they may cause degassing, pH modification, and
loss of volatile compounds" (EPA/540/P-87/001, 1987, page 8.5-11).

The use of inertial pumps is discouraged.  These devices frequently
cause greater disturbance during purging and sampling and are less
easily controlled than the pumps listed above.  This can lead to
sampling results that are adversely affected by purging and sampling
operations, and a higher degree of data variability.

B. Tubing

Teflon or Teflon lined polyethylene tubing are preferred when
sampling is to include VOCs, SVOCs, pesticides, PCBs and inorganics.

PVC, polypropylene or polyethylene tubing may be used when collecting
samples for inorganics analyses.  However, these materials should be
used with caution when sampling for organics.  If these materials are
used, the equipment blank (which includes the tubing) data must show
that these materials do not add contaminants to the sample. 

Stainless steel tubing may be used when sampling for VOCs, SVOCs,
pesticides, and PCBs.  However, it should be used with caution when
sampling for metals.

The use of 1/4 inch or 3/8 inch (inner diameter) tubing is preferred. 
This will help ensure the tubing remains liquid filled when operating
at very low pumping rates.
 
Pharmaceutical grade (Pharmed) tubing should be used for the section
around the rotor head of a peristaltic pump, to minimize gaseous
diffusion. 

C. Water level measuring device(s), capable of measuring to 0.01
foot accuracy (electronic “tape”, pressure transducer).  Recording
pressure transducers, mounted above the pump, are especially helpful
in tracking water levels during pumping operations, but their use
must include check measurements with a water level “tape” at the
start and end of each record.

D.  Flow measurement supplies (e.g., graduated cylinder and stop
watch).

E.  Interface probe, if needed.

F.  Power source (generator, nitrogen tank, etc.).  If a gasoline
generator is used, it must be located downwind and at least 30 feet
from the well so that the exhaust fumes do not contaminate the
samples. 
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G.  Indicator field parameter monitoring instruments - pH, Eh,
dissolved oxygen (DO), turbidity, specific conductance, and
temperature.  Use of a flow-through-cell is required when measuring
all listed parameters, except turbidity.  Standards to perform field
calibration of instruments.  Analytical methods are listed in 40 CFR
136, 40 CFR 141, and SW-846.  For Eh measurements, follow
manufacturer's instructions.  

H.  Decontamination supplies (for example, non-phosphate detergent,
distilled/deionized water, isopropyl alcohol, etc.).

I.  Logbook(s), and other forms (for example, well purging forms).

J.  Sample Bottles.

K.  Sample preservation supplies (as required by the analytical
methods).

L.  Sample tags or labels.

M.  Well construction data, location map, field data from last
sampling event.

N.  Well keys.

O.  Site specific Sample and Analysis Plan/Quality Assurance Project
Plan.

P.  PID or FID instrument (if appropriate) to detect VOCs for health
and safety purposes, and provide qualitative field evaluations.

III.PRELIMINARY SITE ACTIVITIES

Check well for security damage or evidence of tampering, record
pertinent observations.

Lay out sheet of clean polyethylene for monitoring and sampling
equipment.

Remove well cap and immediately measure VOCs at the rim of the well
with a PID or FID instrument and record the reading in the field
logbook.

If the well casing does not have a reference point (usually a V-cut
or indelible mark in the well casing), make one.  Describe its
location and record the date of the mark in the logbook.
  
A synoptic water level measurement round should be performed (in the
shortest possible time) before any purging and sampling activities
begin.  It is recommended that water level depth (to 0.01 ft.) and
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total well depth (to 0.1 ft.) be measured the day before, in order to
allow for re-settlement of any particulates in the water column.  If
measurement of total well depth is not made the day before, it should
not be measured until after sampling of the well is complete.  All
measurements must be taken from the established referenced point. 
Care should be taken to minimize water column disturbance.

Check newly constructed wells for the presence of LNAPLs or DNAPLs
before the initial sampling round.  If none are encountered,
subsequent check measurements with an interface probe are usually not
needed unless analytical data or field head space information signal
a worsening situation.  Note: procedures for collection of LNAPL and
DNAPL samples are not addressed in this SOP.

IV.PURGING AND SAMPLING PROCEDURE

Sampling wells in order of increasing chemical concentrations (known
or anticipated) is preferred.

1.  Install Pump

Lower pump, safety cable, tubing and electrical lines slowly (to
minimize disturbance) into the well to the midpoint of the zone to be
sampled.  The Sampling and Analysis Plan should specify the sampling
depth, or provide criteria for selection of intake depth for each
well (see Section I).  If possible keep the pump intake at least two
feet above the bottom of the well, to minimize mobilization of
particulates present in the bottom of the well.  Collection of turbid
free water samples may be especially difficult if there is two feet
or less of standing water in the well.

2.  Measure Water Level

Before starting pump, measure water level.  If recording pressure
transducer is used-initialize starting condition.

3.  Purge Well

3a. Initial Low Stress Sampling Event

Start the pump at its lowest speed setting and slowly increase the
speed until discharge occurs.  Check water level.  Adjust pump speed
until there is little or no water level drawdown (less than 0.3
feet).  If the minimal drawdown that can be achieved exceeds 0.3 feet
but remains stable, continue purging until indicator field parameters
stabilize.

Monitor and record water level and pumping rate every three to five
minutes (or as appropriate) during purging.  Record any pumping rate
adjustments (both time and flow rate).  Pumping rates should, as
needed, be reduced to the minimum capabilities of the pump (for
example, 0.1 - 0.4 l/min) to ensure stabilization of indicator
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parameters.  Adjustments are best made in the first fifteen minutes
of pumping in order to help minimize purging time.  During pump
start-up, drawdown may exceed the 0.3 feet target and then "recover"
as pump flow adjustments are made.  Purge volume calculations should
utilize stabilized drawdown value, not the initial drawdown.  Do not
allow the water level to fall to the intake level (if the static
water level is above the well screen, avoid lowering the water level
into the screen).  The final purge volume must be greater than the
stabilized drawdown volume plus the extraction tubing volume.

Wells with low recharge rates may require the use of special pumps
capable of attaining very low pumping rates (bladder, peristaltic),
and/or the use of dedicated equipment.  If the recharge rate of the
well is lower than extraction rate capabilities of currently
manufactured pumps and the well is essentially dewatered during
purging, then the well should be sampled as soon as the water level
has recovered sufficiently to collect the appropriate volume needed
for all anticipated samples (ideally the intake should not be moved
during this recovery period).  Samples may then be collected even
though the indicator field parameters have not stabilized.

3b. Subsequent Low Stress Sampling Events

After synoptic water level measurement round, check intake depth and
drawdown information from previous sampling event(s) for each well. 
Duplicate, to the extent practicable, the intake depth and extraction
rate (use final pump dial setting information) from previous
event(s).  Perform purging operations as above.

4.  Monitor Indicator Field Parameters

During well purging, monitor indicator field parameters (turbidity,
temperature, specific conductance, pH, Eh, DO) every three to five
minutes (or less frequently, if appropriate).  Note: during the early
phase of purging emphasis should be put on minimizing and stabilizing
pumping stress, and recording those adjustments.  Purging is
considered complete and sampling may begin when all the above
indicator field parameters have stabilized.  Stabilization is
considered to be achieved when three consecutive readings, taken at
three (3) to five (5) minute intervals, are within the following
limits:

turbidity (10% for values greater than 1 NTU),
DO (10%),
specific conductance (3%),
temperature (3%), 
pH (± 0.1 unit),
ORP/Eh (± 10 millivolts).

All measurements, except turbidity, must be obtained using a flow-
through-cell.  Transparent flow-through-cells are preferred, because
they allow field personnel to watch for particulate build-up within
the cell.  This build-up may affect indicator field parameter values
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measured within the cell and may also cause an underestimation of
turbidity values measured after the cell.  If the cell needs to be
cleaned during purging operations, continue pumping and disconnect
cell for cleaning, then reconnect after cleaning and continue
monitoring activities.

The flow-through-cell must be designed in a way that prevents air
bubble entrapment in the cell.  When the pump is turned off or
cycling on/off (when using a bladder pump), water in the cell must
not drain out.  Monitoring probes must be submerged in water at all
times.  If two flow-through-cells are used in series, the one
containing the dissolved oxygen probe should come first (this
parameter is most susceptible to error if air leaks into the system).

5.  Collect Water Samples

Water samples for laboratory analyses must be collected before water
has passed through the flow-through-cell (use a by-pass assembly or
disconnect cell to obtain sample).

VOC samples should be collected first and directly into pre-preserved
sample containers.  Fill all sample containers by allowing the pump
discharge to flow gently down the inside of the container with
minimal turbulence. 

During purging and sampling, the tubing should remain filled with
water so as to minimize possible changes in water chemistry upon
contact with the atmosphere.  It is recommended that 1/4 inch or 3/8
inch (inside diameter) tubing be used to help insure that the sample
tubing remains water filled.  If the pump tubing is not completely
filled to the sampling point, use one of the following procedures to
collect samples:  (1) add clamp, connector (Teflon or stainless
steel) or valve to constrict sampling end of tubing; (2) insert small
diameter Teflon tubing into water filled portion of pump tubing
allowing the end to protrude beyond the end of the pump tubing,
collect sample from small diameter tubing; (3) collect non-VOC
samples first, then increase flow rate slightly until the water
completely fills the tubing, collect sample and record new drawdown,
flow rate and new indicator field parameter values.

Add preservative, as required by analytical methods, to samples
immediately after they are collected if the sample containers are not
pre-preserved.  Check analytical methods (e.g. EPA SW-846, water
supply, etc.) for additional information on preservation.  Check pH
for all samples requiring pH adjustment to assure proper pH value. 
For VOC samples, this will require that a test sample be collected
during purging to determine the amount of preservative that needs to
be added to the sample containers prior to sampling.  

If determination of filtered metal concentrations is a sampling
objective, collect filtered water samples using the same low flow
procedures. The use of an in-line filter is required, and the filter
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size (0.45 um is commonly used) should be based on the sampling
objective.  Pre-rinse the filter with approximately 25 - 50 ml of
ground water prior to sample collection.  Preserve filtered water
sample immediately.  Note:  filtered water samples are not an
acceptable substitute for unfiltered samples when the monitoring
objective is to obtain chemical concentrations of total mobile
contaminants in ground water for human health risk calculations.

Label each sample as collected.  Samples requiring cooling (volatile
organics, cyanide, etc.) will be placed into a cooler with ice or
refrigerant for delivery to the laboratory.  Metal samples after
acidification to a pH less than 2 do not need to be cooled.

6.  Post Sampling Activities

If recording pressure transducer is used, remeasure water level with
tape.   

After collection of the samples, the pump tubing may either be
dedicated to the well for resampling (by hanging the tubing inside
the well), decontaminated, or properly discarded.  

Before securing the well, measure and record the well depth (to 0.1
ft.), if not measured the day before purging began.  Note:
measurement of total well depth is optional after the initial low
stress sampling event.  However, it is recommended if the well has a
“silting” problem or if confirmation of well identity is needed.

Secure the well.

V.DECONTAMINATION 

Decontaminate sampling equipment prior to use in the first well and
following sampling of each subsequent well.  Pumps will not be
removed between purging and sampling operations.  The pump and tubing
(including support cable and electrical wires which are in contact
with the well) will be decontaminated by one of the procedures listed
below.  

Procedure 1

The decontaminating solutions can be pumped from either buckets or
short PVC casing sections through the pump or the pump can be
disassembled and flushed with the decontaminating solutions.  It is
recommended that detergent and isopropyl alcohol be used sparingly
in the decontamination process and water flushing steps be extended
to ensure that any sediment trapped in the pump is removed.  The
pump exterior and electrical wires must be rinsed with the
decontaminating solutions, as well.  The procedure is as follows:

Flush the equipment/pump with potable water.
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Flush with non-phosphate detergent solution.  If the solution is
recycled, the solution must be changed periodically.

Flush with potable or distilled/deionized water to remove all of
the detergent solution.  If the water is recycled, the water must
be changed periodically.

Flush with isopropyl alcohol (pesticide grade).  If  equipment
blank data from the previous sampling event show that the level of
contaminants is insignificant, then this step may be skipped. 

Flush with distilled/deionized water.  The final water rinse must
not be recycled.

Procedure 2

Steam clean the outside of the submersible pump.

Pump hot potable water from the steam cleaner through the inside of
the pump.  This can be accomplished by placing the pump inside a
three or four inch diameter PVC pipe with end cap.  Hot water from
the steam cleaner jet will be directed inside the PVC pipe and the
pump exterior will be cleaned.  The hot water from the steam
cleaner will then be pumped from the PVC pipe through the pump and
collected into another container.  Note: additives or solutions
should not be added to the steam cleaner.

Pump non-phosphate detergent solution through the inside of the
pump.  If the solution is recycled, the solution must be changed
periodically.  

Pump potable water through the inside of the pump to remove all of
the detergent solution.  If the solution is recycled, the solution
must be changed periodically.

 
Pump distilled/deionized water through the pump.  The final water
rinse must not be recycled.

VI.FIELD QUALITY CONTROL

Quality control samples are required to verify that the sample
collection and handling process has not compromised the quality of
the ground water samples.  All field quality control samples must be
prepared the same as regular investigation samples with regard to
sample volume, containers, and preservation.  The following quality
control samples shall be collected for each batch of samples (a batch
may not exceed 20 samples).  Trip blanks are required for the VOC
samples at a frequency of one set per VOC sample cooler. 

Field duplicate.

Matrix spike.
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Matrix spike duplicate.

Equipment blank.

Trip blank (VOCs).

Temperature blank (one per sample cooler).

Equipment blank shall include the pump and the pump's tubing.  If
tubing is dedicated to the well, the equipment blank will only
include the pump in subsequent sampling rounds.

Collect samples in order from wells with lowest contaminant
concentration to highest concentration.  Collect equipment blanks
after sampling from contaminated wells and not after background
wells.

Field duplicates are collected to determine precision of sampling
procedure.  For this procedure, collect duplicate for each analyte
group in consecutive order (VOC original, VOC duplicate, SVOC
original, SVOC duplicate, etc.).

If split samples are to be collected, collect split for each analyte
group in consecutive order (VOC original, VOC split, etc.).  Split
sample should be as identical as possible to original sample.

All monitoring instrumentation shall be operated in accordance with
EPA analytical methods and manufacturer's operating instructions. 
EPA analytical methods are listed in 40 CFR 136, 40 CFR 141, and SW-
846 with exception of Eh, for which the manufacturer's instructions
are to be followed.  Instruments shall be calibrated at the beginning
of each day.  If a measurement falls outside the calibration range,
the instrument should be re-calibrated so that all measurements fall
within the calibration range.  At the end of each day, check
calibration to verify that instruments remained in calibration. 
Temperature measuring equipment, thermometers and thermistors, need
not be calibrated to the above frequency.  They should be checked for
accuracy prior to field use according to EPA Methods and the
manufacturer's instructions.    

VII.FIELD LOGBOOK

A field log shall be kept to document all ground water field
monitoring activities (see attached example matrix), and record all
of the following:

Well identification.

Well depth, and measurement technique.

Static water level depth, date, time and measurement technique.

Presence and thickness of immiscible liquid (NAPL) layers and
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detection method.

Pumping rate, drawdown, indicator parameters values, and clock
time, at the appropriate time intervals; calculated or measured
total volume pumped.

Well sampling sequence and time of each sample collection.

Types of sample bottles used and sample identification numbers.

Preservatives used.

Parameters requested for analysis.

Field observations during sampling event.

Name of sample collector(s).

Weather conditions.

QA/QC data for field instruments.

Any problems encountered should be highlighted.

Description of all sampling equipment used, including trade names,
model number, diameters, material composition, etc.

VIII. DATA REPORT

Data reports are to include laboratory analytical results, QA/QC
information, and whatever field logbook information is needed to
allow for a full evaluation of data useability.



                                      EXAMPLE (Minimum Requirements)               Page____of____
Well PURGING-FIELD WATER QUALITY MEASUREMENTS FORM 

Location  (Site/Facility Name)_________________________ Depth to     _______/________ of screen
Well Number_________________Date_______________________ (below MP)     top    bottom
Field Personnel________________________________________ Pump Intake at (ft. below MP)_______________
Sampling Organization__________________________________ Purging Device; (pump type)_________________
Identify MP____________________________________________

Clock Water Pump Purge Cum. Temp. Spec. pH ORP/ DO Turb- Comments
Time Depth Dial  Rate Volume Cond. Eh idity

24 HR ft ml/min liters C  µS/cm mv mg/L NTU

below Purged   
MP

1

 

2 3

   

 1. Pump dial setting (for example: hertz, cycles/min, etc).
 2. µSiemens per cm(same as µmhos/cm)at 25 C.
 3. Oxidation reduction potential (stand in for Eh).
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1.0  INTRODUCTION

This standard operating procedure (SOP) is intended to serve as a reference for the proper

equipment and techniques for collecting groundwater samples by low-stress sampling

techniques.  The purpose of this SOP is to enable the user to collect representative and

defensible groundwater samples, and to plan the field sampling effort.  The techniques

presented will be followed whenever applicable, although site-specific conditions or

project-specific requirements may warrant adjustments in methodology.  This SOP is

based on EPA Region 1, Low Stress Purging and Sampling Procedure for the Collection

of Groundwater Samples from Monitoring Wells, Revision 2, July 30, 1996, which is

attached as Attachment A.

This SOP describes groundwater sample collection by low-stress sampling methods, only.

All other groundwater sampling procedures will be performed in accordance with the

Field Sampling Plan of the

MONITORING WELL LOW-STRESS SAMPLING

Monitoring wells can be sampled with bladder pumps using lower flow rates.  Studies

have shown that groundwater in the screened interval of a standard monitoring well can

be representative of groundwater in the formation, even though stagnant water lies above

in the casing.  This occurs when flow is generally horizontal and naturally purges the

screened interval.  However, the insertion of a sampling device, such as a bailer or pump,

can disrupt this equilibrium and cause mixing of the screened and cased interval waters.

The mixture of stagnant and screened interval water can even be forced into the aquifer,

resulting in chemical and microbiological effects that may affect data quality.  Therefore,

low-stress sampling techniques are most accurate using dedicated sampling devices that

can be left in place within a monitoring well.  Considerations also need to be made for

switching between standard purge volume and low-stress sampling methods.

The objective of low-stress sampling is to minimize the velocity/stress on the sample

water as it exits the formation into the screened interval of the well and as it enters the
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pump.  Flow rates from 0.1 to 0.5 liter/minute (l/min) are typical for this sampling

procedure.  When performed correctly, water sampled using the low-stress technique is

produced from the screened interval without disturbing stagnant water in the well casing.

By using low flow rates to stabilize drawdown at less than the goal of 0.30 feet, only

screened interval water will be sampled.  Depth to water measurements during purging

are recorded to verify that less than 0.3 feet of drawdown has occurred.  In those cases

where drawdown is observed to be greater than 0.3 feet, the pumping rate will be reduced

by decreasing the pumping rate.  If the pumping rate is reduced to less than 0.25 liters per

minute and the drawdown still exceeds 0.3 feet after two 2-minute intervals, pumping

will be halted.  Project-specific work plans should be developed in cases where low-stress

sampling with less than 0.30 feet of drawdown can not be achieved.  Under these cases,

the Project Manager must approve of alternative sampling methods prior to sampling.  If

drawdown is ever observed to be greater than 0.5 feet, pumping will be halted and the

will be allowed to recover before resuming low-stress sampling or purging at a lower

pumping rate.

The following procedures will be used while performing low-stress purging and

sampling:

1. Install a bladder pump in the well (if one does not already exist).  Slowly lower

the bladder pump into the well to minimize disturbance of the stagnant water

within the well.  Place the pump inlet in the screened interval at the appropriate

depth, which should be near the midpoint of the screened interval unless site-

specific conditions dictate placing the pump at a different point within the

screened interval. Wait at least 48 hours after pump installation before purging

and sampling.

2. Before initiating purging, place an electric water level indicator down to the top of

the static water table and record the depth to groundwater.

3. Begin purging groundwater at a rate between 100 to 500 ml/min, making sure to

minimize drawdown to less than 0.3 feet as a goal.  Rates up to approximately 1

l/min may be feasible in high hydraulic conductivity formations, only if the
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drawdown continues to be less than 0.3 feet.  Measure drawdown at intervals of

five minutes or less during purging.  Adjust the purge rate to balance the desired

(low) purge rate and water level drawdown.  If the recharge to the well is less than

100 ml/min (i.e., excessive drawdown is occurring), proceed to Step 6.

4. The minimum volume to be purged from the well is two times the volume of the

tubing and pump (available from the manufacturer).  The tubing volume will be

determined by multiplying the volume per foot of tubing (available from the

manufacturer) by the total length of tubing.

5. During purging, measure the following groundwater quality parameters: pH,

temperature, electrical conductivity, turbidity, DO, and ORP.  The parameters will

be considered stable when three consecutive readings, collected at intervals of at

least five minutes, are within:

Conductivity ±10%

pH ±0.2 units

Temperature ±1 degree Celsius

Dissolved Oxygen ±0.2 mg/l

ORP ±10 millivolts

Turbidity <5 NTU.

However, if the turbidity is not ≤5 NTU, but is stable (within ± 10 percent

between readings) within a four-hour period, and all other parameters are stable,

the samples will be collected. Once the parameters have stabilized, collect the

samples.

6. If the well produces water at an extremely slow rate and excessive drawdown is

occurring (> 0.30 feet.), even at a pumping rate of 100 ml/min, low-stress

procedures may not be the best sampling method for the well.  It is recommended

that the standard practice for sampling low-recharge rate wells using bladder

pumps  be followed.
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Response to Comments 
Version 4 Draft Monitoring Well Installation Technical Memorandum for Final 2005 

Phase II Supplemental SI Groundwater Work Plan 
 

General 
 

1 The naming convention for sample locations, especially the two Agrium production wells, 
needs to be consistent.  For example, on page 10 the two Agrium production wells are listed 
as PW006, on page 16 they are listed as PW006A and PW006B.  On Drawing 2 they are 
listed as PW006S and PW006N.  On Drawing 3 and the Piper Diagrams they are listed as 
PW006.  In Appendices B, C, and D, they are listed as MWPW006.  

 
Response: Accepted. 

 
2 Non-detects as found in tables in Appendices B and C should be reported as they were in the 

Draft October 2006 Groundwater Data Validation Report Memorandum, i.e., <0.05 (if 
detection limit is 0.05), rather than report them as ½ detection limit.  Using ½ the detection 
limit is fine for analysis, but not for reporting.  

 
Response: Accepted. 

 
3 Where the reporting limit for sample results is above the applicable criteria, all samples 

flagged below the reporting limit will be considered to be at the criteria.  
 

Response: In follow-up to our meeting of August 29, 2006, we were directed to report the reporting 
limit for censored data, and, for purposes of data evaluation, to assume a concentration of one-half 
the reporting limit for such censored values.  (We use “detection limit” to refer to the data reporting 
threshold attributable to the standard laboratory methodology for the analysis in question—i.e., 
method detection limit; we use “reporting limit” to refer to the data reporting threshold attributable 
to both analytical method and sample-specific deviations [e.g., dilution, small sample mass, 
detections of analyte in associated blanks]—i.e., sample detection limit.)  The request to assume a 
concentration of the standard in this case appears to conflict with the instructions we’ve received 
previously.  We are happy to comply with this new request; however, we would appreciate 
confirmation that you want to change your previous instructions on this topic (the previous 
instructions that are reinforced in comment #2), and confirmation that this request applies only to 
data evaluation, not data reporting.  Data evaluations produced subsequent to the MWITM will then 
be conducted under the modified instructions. 
 
4 Please include a table with the identification numbers and names of the waste rock dumps and 

mine pits associated with each area (e.g., North Henry Dump is MWD085, Henry Mine 
Canyon Fill Dump is MWD087, West Ballard Pit is MMP035) of each mine.  

 
Response: Accepted. 

 
5 We understand that mining at both Enoch Valley and Henry mines occurred below the water 

table.  Experience in Dry Valley where mining also occurred below the water table, shows 
that certain constituents in waste rock can become a concern under saturated anoxic 
conditions.  Four of these constituents (aluminum, iron, manganese, and sulfate) fall under 
the Ground Water Quality Rule’s Secondary Constituent Standards (IDAPA 
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58.01.11.200.01.b).  Therefore these four parameters need to be monitored with the same 
regularity of other parameters (e.g., cadmium, selenium, zinc) listed in Table 6.  

 
Response: Accepted. 
 
6 The assumption is made throughout the document that springs, dump seeps, and headwater 

streams are surface expressions of groundwater.  Yet, the source for seeps could be meteoric 
water and the source for headwater streams could be runoff water.  Mention is made of a 
survey that looked at 88 springs and determined the provenance of 53 of those.  Nothing in 
the document verifies the source of water or the provenance of the springs, dump seeps, and 
headwater streams identified in, for example, Figures 2, 3, and 4, Table 3, or Drawings 2, 3, 
and 10.  Please provide the provenance of springs and seeps in the mining areas.  Where no 
provenance exists, then this is a data gap to be filled in future phases of the investigation.  

 
Response: An activity (Activity 3b-9) has been added to the Phase II investigation to test our 
hypothesis of a groundwater provenance for all springs, seeps, and headwaters denoted as surface 
expressions of groundwater.  The testing will be done by geochemical classification using the 
expanded groundwater analytes (or a subset thereof).   

 
7 We highly recommend that for all new wells a well screen type referred as a continuous slot, 

wire wrap screen be used.  The screen material may be PVC or stainless steel and crush 
strength may dictate the material type.  Should the opportunity arise, this type of screen better 
facilitates use of a colloidal borescope for helping to determine groundwater flow paths.  

 
Response: Acknowledged. 
 
8 On the 11 December 2006 monthly conference call, it was reported that the redevelopment of 

monitoring well MW001 was unsuccessful.  It was also understood that another monitoring 
well to replace MW001 would be proposed in the same area.  Please include information 
(e.g., location, formation, screened interval, depth) on this new well.  

 
Response: P4 Production will replace both monitoring wells MMW001 and MMW002 at Ballard 

Mine with proposed wells MMW020 and MMW021 as shown in Drawings 10 and 11.   
 

9 Throughout the document mention is made of a particular feature, yet no identification 
number is cited.  For example, Page 25, Section 5.1, Paragraph 3 the site numbers for the 
receptor wells are not mentioned in the following sentence, “The well will be upgradient of 
three headwater streams and three receptor wells within the valley.”  Please include an 
identification number whenever a well, dump seep, stream, mine pit, waste rock dump, 
spring, or mine pond is referenced in the narrative as was done in Paragraph 2, Section 4.3.3, 
Page 23.  

 
Response: Accepted. 

 
10 For the benefit of those readers who are unfamiliar with the difference between censored and 

uncensored data, please provide a definition of each.  Possible definitions might be:  
Censored data – laboratories are limited as to the lowest concentration they can 
accurately measure.  When concentrations in samples fall below the ‘detection limit’ they 
are reported as <DL (less than the detection limit).  
Uncensored data – laboratories are limited as to the lowest concentration they can 
accurately measure.  When concentrations in samples fall below the ‘detection limit’ they 
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are assumed to be normally distributed with a mean of 0.  Thus, some of the samples 
below the detection limit will be negative and some positive.  Those negative numbers 
are reported accordingly.  

 
Response: See revised definitions below.  Discussion has been added to section 3. 

Measurements whose values are known only to be above or below a threshold are called 
"censored" data in the statistical literature.  In environmental studies, censored data are 
commonly encountered as values below a detection limit.  Called "less-thans" or 
"nondetects," these low values for constituents, such as trace metals, are known 
inexactly.  (Helsel, 2005). 
 
MWH uses the phrase "detection limit" (DL) to denote a method-specific performance 
parameter.  Sample-specific deviations from the method--e.g., sample dilution, small 
sample size, detections of an analyte in a blank--may result in a lower level of analytical 
performance in a given sample.  Because such sample-specific deviations do not alter the 
performance of the method, but rather the performance of the analysis for the specific 
sample in question, MWH uses the phrase "reporting limit" (RL) to denote the value at 
which a given datum is censored.  In most instances the DL and RL will be identical.  In 
some instances the RL will be greater than the DL. 
 
In a blank—a sample containing a zero concentration of the analyte in question—the 
analytical result should ideally be 0.  Due to random errors associated with even the best 
forms of sampling and analysis, repeated measurements of a blank should ideally be 
normally distributed with a mean of 0.  When a sample contains a trace amount of 
analyte, the analytical results will behave similar to those of a blank, and for a normal 
distribution with a mean of zero, half the results will be negative.  While negative 
concentrations do not exist in the environment, they do exist as noise in laboratory 
analytical results.  By reporting the data in the original uncensored format the original 
quality of the data is preserved.  Reporting of uncensored results allows for sampling and 
analysis noise to be quantified and disclosed on a batch-specific basis.  Many agencies 
and organizations – e.g., USGS, ASTM, USEPA, USACE – advocate against data 
censorship, and uncensored data is of higher quality because they are more precise, 
more accurate, more representative, more comparable, and more complete (Rettmann, 
2003). 

 
Comments to be Included in Future Documents 

 
11 Differences are seen in springs, seeps, and headwater stream stations within each mine.  

However, the monitoring proposed in the referenced document does not include any program 
to determine the reason(s) for these differences in groundwater quality.  These differences 
may be significant if they are due to mining and/or reclamation techniques.  A program 
should be developed and included in future documents to determine the cause(s) of the 
differences in groundwater quality within each mine site.  

 
Response: Investigation of the cause(s) of the differences in groundwater quality within each mine 
site will be address in Activity 3b-9 and Activity 3b-8 of the Phase II investigation.   

 
12 A number of mine ponds are shown in Drawings 3 and 10 with the station designation of 

MSPXXX.  However, the analytical data for these mine ponds are not included in the 
Appendices.  The analytical data for the mine ponds is important as pond water may reflect 
groundwater discharges, sources of recharge to groundwater, or potential surface water 
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runoff.  Therefore, such information should be included in the maps and drawings in future 
documents.  

 
Response: Accepted. 

 
13 A table similar to Table 4-1 in the Draft 2006 Surface Water & Groundwater Sampling Plans, 

possibly in the appendix, would be helpful for reference.  Information should include: feature 
(stream, ponds, spring, seep, wells, etc.), sampling station, location (latitude-longitude), and 
station number.  

 
Response: Accepted.  See Table 7.1.   

 
Specific Comments 
 

14 1.0 Introduction 
Please move the second paragraph in Section 5.0, page 25 to the Introduction.  Current 
language indicates that there might be an additional phase.  As more information needs to be 
collected regarding the deep groundwater aquifer, an additional phase will definitely be 
needed as may further phases depending on data gaps identified in earlier phases.  

 
Response: Accepted. 

 
15 Page 3, Section 2.1, Paragraph 1, Line 2.  Change since 1989 to from 1989 to 2004.  

 
Response: Accepted. 

 
16 Page 5, Section 2.5, Paragraph 1, Line 2.  Eliminate the second period after biota use.  

 
Response: Accepted. 
 
17 Page 5, Section 2.6.2.  Unless shown otherwise, it should be clarified in future documents 

that a fault does not always form a conduit or barrier to flow and it is possible that a fault will 
have little or no effect on groundwater flow, depending on site-specific conditions.  

 
Response: No field data has been obtained for faults specific to P4 Production mine sites.  However, 
there exists field observation data to support the hypothesis that the geologic discontinuity formed by 
a fault creates anisotropic conditions where flow across the fault is much less than flow along the 
fault. 
 
18 Page 7, Bullets 2 and 3.  Qualitative information on the relative permeabilities was provided 

in the referenced document.  Many of the flow paths described in the conceptual models of 
Section 4 are based on relative permeabilities of the various formations.  Of particular 
importance is the low permeability of the Phosphoria Formation, especially the Meade Peak 
member, which is assumed to impede flow to the underlying Wells Formation.  Please 
provide a table with the range of published permeability, hydraulic conductivity, and porosity 
data for each of the lithologies within the project areas along with the applicable references.  
Additionally, bedrock in the area appears to be highly fractured.  The text should describe 
how local fracturing may or may not impact local flow patterns, especially the potential for 
leakage to occur through the Phosphoria Formation and the Meade Peak member.  

 
Response: Accepted. 



Response to Comments on v.4 of the MWITM                 5 
 

 5 

 
19 Page 7, Paragraph 3.  Please include the date(s) of the spring survey; a brief explanation of 

how the provenance was determined; a reference where the data can be found that supports 
determination of the spring waters provenance; and, any subsequent provenance 
determination of the remaining 35 springs.  

 
Response: The spring survey referenced was conducted by a University of Idaho student, Tom 
Brooks.  This study, along with similar studies within the Program Area, will continue to be reviewed 
in Activity 3b-8—Review of Available Hydrogeologic Information. 

 
20 Page 7, Section 2.7.  The text states that “phosphate ore is only temporarily stockpiled at the 

mine sites prior to transport … and is therefore not considered to be a continual source of 
selenium release at the mine sites.”  Although no individual ore pile remains on site for an 
extended period, if ore stockpiles are maintained continuously at one location, the potential 
for selenium release would seem to exist there.  This statement needs more explanation, as 
well as descriptions of any containment or prevention efforts that take place at the ore 
stockpiles.  (If all the ore stockpiles have been removed at this point, that needs to be stated.) 

 
Response: Ore stockpile management  will be reviewed in Activity 3b-8—Review of Available 
Hydrogeologic Information. 

 
21 Page 9, Paragraph 1, Line 4.  The statement that the regional investigation was for the IMA 

from 1997-2002 is misleading since the State took authority for the regional investigation in 
August 2000.  Please correct the sentence.  

 
Response: Accepted. 

 
22 Page 9, Section 3.1.1.  The appropriate ARAR for groundwater compliance is the State of 

Idaho Groundwater Quality Rule rather than the USEPA MCLs as stated.  Please correct the 
text.  

 
Response: Accepted. 

 
23 Page 9, 3.1.1.  Although mention is made of agricultural well AW005, it was not found on 

either Drawing 2 or 3.  Revise maps accordingly.  
 

Response: Accepted. 
 

24 Page 9, Sections 3.1.1 and 3.1.2.  A table should be provided in future documents comparing 
filtered and unfiltered groundwater metals data to assist the reader in comparing the two data 
sets.  This information is important in the identification of underdeveloped, improperly 
constructed, or failing wells.  

 
Response: Accepted. 

 
25 Page 9, Section 3.1.2, Line 9.  Delete a to read “… to ensure proper seals … “ 

 
Response: Accepted. 
 
26 Page 10, Section 3.1.3.  The text states that “seeps, springs and headwater streams act as 

groundwater monitoring locations … “, and then goes on to disclose “elevated total selenium 
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concentrations” at various seeps and springs.  While seeps and springs are surface 
expressions of groundwater and as such, are of value in evaluating the hydrogeological 
conceptual model, the applicable ARAR for seeps and springs is the State Water Quality 
Rule, not the State Grounds Water Quality Rule, and the applicable reference value for 
“elevated” is the 5 ppb cold water biota criteria for total recoverable selenium in surface 
water.  Please revise this paragraph to reflect discussion of those seeps and springs above the 
appropriate criteria.  Where the reporting limit is above the criteria, it must be assumed that al 
results are at or above the criteria (example: May 2002 sampling event with an RL for total 
recoverable selenium of 0.015 mg/L).  

 
Response: Refer to response to Comment 37.   

 
27 Page 10, Section 3.1.4.  The text states, in general, most groundwater wells fall within the 

range of calcium-bicarbonate waters.  Please elaborate on the lithology of well completion 
(Rex chert, Wells Formation, etc.) for the groundwater wells.  Are wells DW002 and DW006 
completed in the basalt or in the Wells Formation?  If they are completed in the Wells 
Formation, please identify the theorized connection between the basalt and the Wells aquifer.  
The same type of information needs to be included here for PW006 and PW020.  Please 
include a discussion of what groundwater provenance is theorized for the calcium-
bicarbonate waters, vs. the chloride, sodium and potassium-rich waters, vs. the calcium-
sulfate waters.  

 
Response: This topic will continue to be reviewed in Activity 3b-9. 

 
28 Page 10, Section 3.1.4.  It appears that considerable geochemical data is available to assist 

with the interpretation and correlation of well screen/open hole intervals (with respect to the 
screened/open formation).  If such an analysis has already been completed, the citation should 
be provided in future documents.  If not, include an interpretation of the geochemical data as 
it pertains to the evolution of flow paths and apply any relevant findings to the site conceptual 
models and proposed monitoring programs.  A charge balance error summary for major ion 
data should be provided for samples included in the Piper diagrams of Appendix E to assess 
the validity of the data.  The criteria used to determine “un-impacted seeps and springs,” as 
stated in the last sentence of this section, should also be provided. 

 
Response: An Ion Balance memo has been included as Appendix E.  Additional evaluation will be 
conducted in Activity 3b-9.   

 
29 Page 10, Section 3.1.4, Line 7.  “ … Enoch Valley Mine production wells PW006…” needs 

to be reworded to indicate that PW006 is an Agrium production well. 
 

Response: Accepted. 
 

30 Pages 11, 12, 13, 14, Figures 1, 2, 3, 4.  It would be helpful to include, possibly in the figure 
titles, the well site abbreviations, for example, “Figure 1. Unfiltered Selenium Concentration 
in Agricultural (MAWXXX) and Domestic (MDWXXX) Wells” and “Figure 2. Enoch 
Valley Mine: Unfiltered Selenium Concentration in Groundwater Monitoring 
(MMWXXX=monitoring well, MPWXXX=production well, MDSXXX=dump seep, 
MSGXXX=spring, MSTXXX=stream).” 

 
Response: Accepted. 
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31 Pages 12, 13, 14, Figures 2, 3, 4.  These figures need to be separated into two figures for 
each, since the applicable criteria for groundwater wells is different than that for seeps, 
springs and headwaters.  Please draft new figures to depict only the groundwater well results.  
The figures should have a bar indicating the 0.050 mg/: selenium criteria.  For the new 
surface water figures, include a bar indicating the applicable 0.0050 mg/L surface water 
criteria.  It is anticipated that the scale of the figures would need to be modified to 
accommodate this change and that some values would then be projected off the figure.  Also, 
please change the title of figures to reflect that the results are from seeps, springs and 
headwaters, rather than groundwater monitoring stations. 

 
Response: Refer to Response to Comment 37.   

 
32 Page 15, Section 3.2.3.  Please clarify the status of this effort.  Is it underway or awaiting 

results from Phase II. 
 

Response: Accepted. 
 

33 Page 15, Section 3.2.5.  A table should be provided in future documents summarizing the 
known construction details of all monitoring, production, agricultural, and domestic wells 
included in the study.  Include a determination of the screened/open interval, and interpret the 
formation that applies to the screened/open interval.  In general, more detail about well 
completion should be offered in a single location, such that the reader does not have to look 
through the Appendixes to put it all together. 

 
Response: Accepted.  See Table 5.1 “Well Completion Details – All Existing and Proposed Wells.” 

 
34 Page 16, Section 3.2.5, Downhole Camera Investigation.  In the future, consider loading wells 

with clean water prior to performing downhole camera surveys to clarify the well water and 
improve the results of the video.  Note that this procedure may interfere with other downhole 
geophysical methods and may not be applicable in some situations.     

 
Response: Acknowledged. 
 
35 Page 16, Section 3.2.5, Water Level Measurements.  Please explain why water level 

measurements were not included for the existing Enoch Valley Mine groundwater monitoring 
wells. 

 
Response: Accepted. 

 
36 Page 16, Table 2.  Is there anything to deduce or any conclusions to be made from these 

water levels in groundwater wells?  For future reference, the May 2004 water level 
measurement at PW022 is shown as “NA” whereas the table’s footnote only included “NM” 
(not measured). 

 
Response: Evaluation of water levels in wells will be addressed in Activity 3b-11.  

 
37 Page 18, Section 4.0.  Please refrain from the continued identification of seeps, springs and 

headwaters as groundwater sampling locations.  They are surface water sampling locations 
and should be identified as such.  These locations can be used in evaluation of the 
hydrogeologic conceptual model when supported by data that can identify the groundwater 
provenance of the individual locations, such as in Table 3, but must still be identified as 
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surface water sampling locations.  This distinction is necessary due to the difference between 
surface water quality criteria and ground water quality criteria.    

 
Response: P4 acknowledges that such stations are surface waters; however, they are also indicative 
of groundwater quality.  Results of such stations (groundwater expressed at the earth’s surface via 
springs, seeps, or headwater streams) will be used to evaluate both surface water and groundwater 
quality.  The term “surface-expressed groundwater” is used for a descriptive purpose only, 
describing stations that will be sampled for both the surface water and the groundwater analyte lists, 
and our use of the phrase is not meant to have any regulatory significance.  While we shall retain use 
of the phrase “surface-expressed groundwater”, it is not meant to be a regulatory term nor denotes 
any type of regulatory status of the surface water stream being sampled. 
 
38 Page 18, Section 4.1.1.  It is difficult to match the description of the North and South Dumps 

with Drawing 3.  Please identify the dumps on the drawing.  From Drawing 3, it appears that 
there are 3 dumps, yet only MWD091 is identified.  It would be helpful to have consistent 
descriptors for the pits and dumps between the text and the drawings (i.e., the North Pit 
(MWD091)).  The partially backfilled section of the North Dump as depicted in the drawing 
looks to be ~15% of the total dump, but the text mentions 40% of the partial backfill. 

 
Response: Accepted.  Dump and pit outlines in Drawing 3 are approximate and in some cases may be 
schematic. 
 
39 Page 18, Section 4.1.1.  During field trips to Enoch Valley Mine, there was discussion 

regarding certain locations of the mine that were mined below the water table.  Please include 
a discussion regarding what portions of the mine contain waste rock stored below the water 
table as backfill and how this might affect the release of selenium and other known COCs 
associated with waste rock.    

 
Response: Evaluation of excavation and backfill below the water table will be addressed in Activity 
3b-8—Review of Available Hydrogeologic Information.   

 
40 Page 18, Section 4.1.1, Paragraph 3, Line 1.  Change art to are. 

 
Response: Accepted. 

 
41 Page 18, Section 4.1.1, Paragraph 3, Line 2.  Cherty shales are listed in Table 1 under 

Members, but black shales are listed only in general description.  Is it possible to be more 
specific than black shales? 

 
Response: The term “black shales” is a descriptive term used to describe one or more of the 
individual members (Cherty Shale, Rex Chert, and Meade Peak) of the Phosphoria Formation  

 
42 Page 18, Section 4.1.1, Paragraph 1, Line 5.  A period is needed at the end of the sentence. 
 
Response: Accepted. 

 
43 Page 19, 21, 23, Sections 4.1.3, 4.2.3, 4.3.3, General.  Section 4 of the referenced document 

would have benefited from additional figures supporting the conceptual models, such as 
groundwater elevations from existing wells and springs, and more detailed inferred flow 
directions from waste rock pile areas.  As the conceptual models are updated and revised in 
future documents, they should include appropriate figures and details. 
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Response: Accepted. 

 
44 Page 19, Paragraph 2.  The text states that “The North Dump is partially backfilled into the 

pit and extends north onto the Dinwoody Formation and alluvium above Enoch Valley.”  
However, according to Drawing 3, the Dinwoody Formation is to the south of the North 
Dump. Please clarify the text to be consistent with the drawing. 

 
Response: Surficial regional geology of Enoch Valley Mine is presented on Drawing 3. Regional 
geologic mapping of the program area was conducted in 1927 by the U.S. Geological Survey (USGS) 
(Mansfield, et al., 1927).  Mine features within the program are included on the regional geologic 
map presented as Drawing 3.  Field observations and boring logs, at the local scale, has been used in 
updating the mine-specific conceptual hydrogeologic models, cross-section drawings, and in 
determining locations of proposed wells.  Discrepancy between Drawing 3 and other drawings and 
field observation may exist.  Efforts to update all drawings are on-going.     

 
45 Page 19, Paragraph 2.  The text in future documents should state whether or not runoff has 

been observed running to the pits and/or waste piles during storm events in the past. 
 

Response: No runoff has been observed running to the pits and/or waste rock dumps during storm 
events in the past.  

 
46 Page 20, 1st full paragraph.  In the March 2006 Monitoring Well Installation Tech Memo it 

states “…flow from the EVM North Dump will generally move southwest to west…”  Please 
explain what has happened since March that is now believed the flow is northwest toward 
Lone Pine Creek. 

 
Response: The March 2006 memo contained a typographical error and should have read “…flow 
from EVM North Dump will generally move northwest to west toward Lone Pine Creek”.   

 
47 Page 20, Section 4.2.1.  During field trips to Henry Mine, there was discussion regarding 

certain locations of the mine that were mined below the water table.  Please include a 
discussion regarding what portions of the mine contain waste rock stored below the water 
table as backfill and how this might affect the release of selenium and other known COCs 
associated with waste rock.  Also, please include a synopsis of the Master’s Thesis describing 
the hydrogeology of Henry Mine (per Dale Ralston).  

 
Response: Evaluation of excavation and backfill below the water table as well as a synopsis of the 
Master’s Thesis describing the hydrogeology of Henry Mine (Brooks, 1982) and several additional 
student research projects throughout the program area will be addressed in Activity 3b-8—Review of 
Available Hydrogeologic Information.   
 
48 Page 20, Section 4.2.1.  Drawings 2 and 3 appear to include only four of the five mine pits 

(MMP041, -042, -043, -044) and five of the six waste rock dumps (MWD085, -086, -087, -
088, -090). 

 
Response:  The text will be clarified per USGS, 2001 “The Henry Mine plan called for five mine 
panels or pits along five miles of phosphate outcrop.  Pits I and II were the site of the initial mining, 
Pit III was the South Henry Continuation, Pit IV was the Center Henry Continuation, and Pit V was 
the North Henry Continuation (USGS, 2001).  The two middle panels at Henry Mine were mined 
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separately, but ultimately joined during mining and the designation of WRD089 of an individual 
dump was discontinued.”   

 
49 Page 21, 1st full paragraph.  Similar to the comment above, please be consistent with 

descriptors for the pits and waste rock piles in both the text and on Drawing 3 (i.e., Henry 
Mine North Dump (MWD085)). 

 
Response: Accepted. 

 
50 Page 21, 1st full paragraph.  Please explain why the Phosphoria Formation remains in the base 

of the pits rather than it being mined out prior to deposition of the waste rock backfill. 
 
Response: It is generally not possible to completely mine out the extent of the Phosphoria Formation.  
The Phosphoria Formation is a continuous geologic strata that extends to great depths and over large 
areas.  The depth of mining is limited by economics, not the absence of the Phosphoria Formation, and 
only in very rare geologic conditions due to faulting and/or folding would it be possible to mine out a pit 
so that no Phosphoria would remain in a pit.  As mining advances deeper, the pit must extend outward to 
provide stable pit out-slopes; therefore, more non-ore waste rock must be mined to reach the ore.  
Eventually, it becomes cost prohibitive to extract ore and mining in the particular location is terminated. 
 

51 Page 21, Section 4.2.3.  Please explain why there is no groundwater path for North Henry 
Mine. 

 
Response: Accepted.  The main source of water to the waste rock dumps and backfilled pits is of 
direct precipitation and snowmelt.  As a result, a relatively limited amount of water is expected to 
infiltrate through the backfilled Henry mine pits or waste rock dumps. 

 
52 Page 21, Section 4.2.3, Paragraph 1.  The text in future documents should state whether or not 

runoff has been observed running to the pits and/or waste piles during storm events in the 
past. 

 
Response: No runoff has been observed running to the pits and/or waste rock dumps during storm 
events in the past.  

 
53 Page 21, Section 4.2.3, Paragraph 4.  It is not clear why the Center waste rock dumps are 

presented as the location of the most significant groundwater flow paths.  Based on site 
description and associated figures, it appears that the North, South, and possibly the Canyon 
Fill dumps are equally significant.  An explanation or justification for this assumption should 
be provided in future documents. 

 
Response: This statement is supposed to indicate that flow to the alluvial deposit is a more significant 
flow pathway compared to the flow path to the Wells Formation.  It is in the Center waste rock dumps 
that this most notable.  However, “Center” will be removed from the sentence to indicate 
groundwater transported from the waste dumps to the alluvial system is the most significant pathway.  
In addition, the Canyon fill dump has a very limited recharge area on the southwest side of the ridge 
divide and will have limited infiltration and pore water flux. This is not considered a significant flow 
pathway.  Flow in the remaining Canyon fill area will be directed back toward the mine.  Other flow 
paths are being monitored, and this phase of investigation will also include further evaluation of 
recently identified thesis work to refine the model at the Henry mine. 
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54 Page 22, Section 4.3.2, paragraph 2, Line 1.  The geology shown in Drawing 10 does not 
appear to be pre-mining for the waste rock piles. 

 
Response: The geology shown in Drawing 10 is pre-mining for features except mine pits and waste 
rock piles, which are drawn in their respective locations.  

 
55 Page 23, Section 4.3.3, Paragraph 1.  It is stated that “very little water is likely to be 

transported through mine pits or waste rock.”  It is not clear what prevents water from 
infiltrating through topsoil so effectively as to result in what appears from the text to be 
insignificant recharge through disturbed areas.  Please provide more detailed information 
regarding the various types of reclamation of the waste rock dumps that would further limit 
infiltration.  Also, please specify the engineering controls in place at the Ballard waste rock 
dumps that limit meteoric infiltration through the waste rock.  A quantitative estimate, with 
cited techniques, of the percentage of water deferred by the top soil should be provided to 
support this statement if it is made in future documents. 

 
Response: Activity 3b-8—Review of Available Hydrogeologic Information will include a study of 
infiltration through waste rock piles. 

 
56 Page 23, Section 4.3.3, Paragraph 2, Line 6.  Please reference the figure number in which 

cross section C-C’ can be found. 
 

Response: Cross-section C-C� is shown in Drawing 4. 
 

57 Page 23, Section 4.3.3, Paragraph 2, Line 7.  Should it be East Ballard Pit, MMP040? 
 

Response: Accepted. 
 

58 Page 23, Section 4.3.3, Paragraph 3.  It is clear that the Phosphoria Formation is of relatively 
low permeability, but it is very important from an environmental standpoint whether 
groundwater may flow between the Dinwoody downward to the Wells Formation in these 
environments.  The data to support this assumption should be provided in future documents. 

 
Response: The Mead Peak Member of the Phosphoria Formation has very low hydraulic conductivity 
but is not impermeable.  Very little groundwater is likely to flow from the Dinwoody and across the 
Phosphoria Formation to the Wells Formation; however we cannot say that no flow can occur.  This 
is valid for any geologic unit designated as a confining layer or aquitard.  
 
59 Page 23, Section 4.3.3, Paragraph 4.  The Wells Formation directly underlies a significant 

portion of the waste rock piles at the Ballard Mine, so it is not clear why the most significant 
groundwater flow paths are in the alluvial deposits, as stated here.  Include information or 
citations to support this assumption in future documents. 

 
Response: Acknowledged.  

 
60 Page 24, Table 3.  Is it valid to assume that all springs emanate from the alluvium?  The well 

in the basalt at Henry mine should be MW019. 
 

Response: Provenance of springs will be investigated during Activity 3b-9—Geochemical typing of 
wells, seeps, and springs.  The proposed well MMW019 has been added to the table. 
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61 Page 25, Section 5.0, General.  The addition of Table 3 was very helpful in demonstrating the 
link between the planned work and the conceptual site models for each mine.  An aquifer 
testing program should be included in subsequent phases of the groundwater investigation to 
determine site specific hydraulic conductivities of the screened or open formations.  The data 
can also be applied to future contaminant transport and migration evaluations and risk 
assessment.   
The site conceptual models of the mine sites are based on scant hydrogeological data, and the 
authors have done a good job in identifying data gaps.  However, the proposed number of 
wells in the Final 2005 Phase II Supplemental SI Work Plan appears to be too small to fill 
these gaps given the unknowns associated with hydraulic gradient, hydraulic separation 
between units, and hydraulic effects of faulting.  Therefore, additional alluvial and deep 
aquifer wells or piezometers will be required in subsequent phases of the groundwater 
investigation at the P4 Production Mines to confirm significant groundwater flow directions 
and gradients as presented in the Final 2005 Phase II Supplemental SI Work Plan.  The 
specific locations and number of wells will depend on the findings of each phase of the 
investigation. 
 

Response: Accepted.  This will be addressed in Activity 3b-4—Update of Conceptual Hydrogeologic 
Site Model. 

 
62 Page 25, Section 5.1, Paragraph 3, Line 7.  Please identify the three receptor wells down 

gradient of the proposed monitoring well, MW012.  From the map, it appears that there are 
only two receptor wells – AW002 and DW002. 

 
Response: Agricultural wells, MAW001 and MAW002, and domestic well, MDW002, are potentially 
down gradient of proposed monitoring well MMW012.  

 
63 Page 26, MW008, Line 1.  It does not appear from the map or discussion that this monitoring 

well will be located at the toe of the EVM South Waste Rock Dump. 
 

Response: Proposed monitoring well, MMW008, will be installed down gradient of the toe of the 
EVM South Waste Rock Dump, MDW091.  
 
64 Page 26, MW013, Line 2.  Eliminate the space between Dump and the period. 

 
Response: Accepted. 
 
65 Page 29, Section 5.2, General.  Briefly explain in future documents why MW004 was not 

recommended for monitoring or abandonment in the referenced document. 
 
Response: All monitoring wells (except those abandoned), including Henry Mine monitoring well 
MMW004 will be sampled following new well installation as discussed in Section 5.7.  
 
66 Page 30, MW011, Line 1.  Add an e to Min. 

 
Response: Accepted. 
 
67 Page 30, Section 5.3, Line 1.  Add an e to Min. 

 
Response: Accepted. 
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68 Page 30, Section 5.3, MW-15A and MW-16A.  The description in the text indicates that these 
wells will be installed southeast of overburden dumps MWD080, MWD081, and MWD083.  
However, Drawing 10 indicates that these wells will be installed southwest of the overburden 
dumps.  This discrepancy should be rectified in future documents. 

 
Response: Wells MMW15A and MMW16A are installed southwest of the overburden dumps 
MWD080, MWD081, and MWD083.  The text was corrected. 

 
69 Page 31, Paragraph beginning with “at Ballard Mine,” Line 3.  There is an extra period after 

west. 
 

Response: Accepted. 
 
70 Page 31, Paragraph beginning with “at Ballard Mine,” Line 6.  Cross-section C-C’ is cited.  

Please indicate in which drawing it is found (Drawing 4?). 
 

Response: Cross-section C-C� is shown in Drawing 4. 
 
71 Page 31, MW006.  This location for MW006 is described as an exposed outcrop of Wells 

Formation, which is inconsistent with Drawing 11.  Please reconcile in future documents. 
 

Response: Accepted. 
 
72 Page 31, MW006, Line 4.  The title of Drawing 10 should be Ballard Mine Detail and 

Conceptual Cross-Section for Proposed Well Location MW006. 
 

Response: The title of Drawing 10 has been updated. 
 
73 Page 35, MW003, Line 5.  There should be a space between 0.005 and mg/L. 

 
Response: Accepted. 

 
74 Page 35, MW005.  This well was not found on Drawing 2 or 3.  Revise maps accordingly in 

future documents. 
 

Response: Accepted.   
 
75 Page 35, Section 5.8.  Specify that a Licensed Idaho Surveyor will survey the wells in future 

documents. 
 

Response: Accepted. 
 
76 Page 42, Table 6.  As mining at both Enoch Valley and Henry mines occurred below the 

water table, four secondary constituents (aluminum, iron, manganese, and sulfate) need to be 
included in the sample plan for on-going monitoring.  Please remove the asterisks from 
aluminum, iron, manganese as these parameters will need to be monitored on a regular rather 
than one-time, screening basis.  In the footnote it is mentioned that analysis will be done “as 
analyte methods allow.”  Please clarify this comment and explain what situations are 
anticipated that analyte methods would not allow for analysis. 

 
Response: Accepted. 
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77 Drawing 2.  The elevation contours are not labeled, and the contour interval and a reference 

to the elevation topographic source are not provided.  The absence of contour labels and a 
contour interval make it difficult to trace drainage pathways and understand headwater 
monitoring locations.  In addition, the BLM land should be shown with a different color than 
the waste tock piles to limit confusion.  The legend for identification of spring stations 
abbreviates spring as SG whereas the notes abbreviate spring as SP, which looks to be mine 
pond.  Revise maps accordingly in future documents. 

 
Response: Accepted. 
 
78 Drawing 3.  Discrepancies between geologic units in Drawing 3 and those shown in blow-ups 

on later drawings (Drawings 5 and 6) are apparent.  At both Enoch Valley and Henry mines, 
the outlines used to identify mine pits and waste rock dumps are not consistent with the 
legend.  The legend for identification of spring stations SG whereas the notes abbreviate 
spring as SP, which looks to be mine pond.  Revise maps accordingly in future documents.  
The geology at PW006 (Trd) does not match the surface material in the two PW006 well logs 
in Appendix F.  Please reconcile.  The term “basaltic ash” is not a geologic term and should 
be replaced in the geologic key in the same manner in which it has already been replaced in 
the text. 
As noted above in the comments on Section 4.2.3, it is not clear why the Henry Mine Center 
waste rock dumps are the location of the most significant groundwater flow paths.  From the 
site description and associated figures, it appears that the North, South, and possibly Canyon 
Fill dumps are equally significant.  Revise maps in future documents to include estimated 
flow path arrows for the North, South, and Canyon Fill dumps. 

 
Response: The term basaltic ash is retained as this was the term used in the original U.S. Geological 
Survey publication.  However, the term “tuff” has been added parenthetically.  In addition, more flow 
paths have been shown for the Henry Mine, but it is Monsanto’s opinion the flow vector associated 
with the Canyon Fill minor due to a very limited recharge area, and this flow path is therefore not 
shown 
 
79 Drawings 3 and 10.  It is difficult to coordinate between the information presented on these 

drawings and the water chemistry presented in the various tables in the appendixes.  To 
provide a more convenient understanding of spatial variability in selenium concentrations 
across each of the sites and between formations, the average and range of unfiltered selenium 
values (from the various sampling events) should be shown adjacent to each of the seeps, 
springs, wells, ponds, and headwater stream stations.  Furthermore, data should be coded 
according to the screened or open formation, to give the reader a picture of what areas have 
been impacted.  Revise maps accordingly in future documents. 

 
Response: Unfiltered Selenium concentrations have been added to Drawings 3 and 10.  Until a 
detailed assessment of all groundwater monitoring locations is completed, identification of 
groundwater source is uncertain.  This evaluation will be included in Activity 3b-9—Geochemical 
typing of wells, seeps, and springs. 
 
80 Drawing 4.  There is a tacit assumption that all faults are behaving as barriers to groundwater 

flow in these cross sections.  Although this situation is not uncommon, no field data or 
regional reports are cited to support this assumption.  The appropriate citations should be 
provided in future documents.  The Ballard Mine cross section should indicate where the 
bend in the section occurs.  The geology of the eastern portion does not match that shown in 
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Drawing 10 – the surface exposure of the Trd should be much greater in Drawing 4.  Revise 
maps accordingly in future documents.   

 
Response: Refer to response to comment 17 regarding faults.  The bend in the section has been 
indicated in the cross- section C-C’ shown in Drawing 4. 
 
81 Drawing 5.  The location of well MW007 is inconsistent with the text which states that the 

well is down gradient of seep MDS026.  The locations of the proposed monitoring wells 
MW007 and MW008 at EVM are shown to be in the Trd in Drawing 3, whereas the cross 
section of Drawing 5 shows the area overlain by alluvium.  Please include this cross-section 
in Drawing 3.  Revise maps accordingly in future documents.   

 
Response: Accepted. 
 
82 Drawing 6.  The location of Qal does not match that shown in Drawing 3.  Revise maps 

accordingly in future documents. 
 

Response: Refer to response to comment 44.  The purpose of Drawing 3 is to provide the regional 
geologic framework.  Because Drawing 3 is the result of regional mapping, relatively minor alluvial 
and other geologic deposits and features are not shown.  The smaller scale geologic maps are the 
result of focused mapping by mine geologist at a much more detailed level and in smaller more 
focused areas.  Reconciling the differences between the mapping on Drawing 3 provides little benefit, 
instead a note has been added explaining the differences in the mapping. 
 
83 Drawing 7.  The location of mine waste does not match that shown in Drawing 3.  Revise 

maps accordingly in future documents. 
 

Response: Refer to response to comment 44.  Proposed well MMW010 was slightly miss-located on 
Drawing 3.  Correcting this improved the correlation between Drawings 3 and 7; however, there still 
is a minor discrepancy.  Because there is not a definitive mapped boundary for the mine waste, this 
issue will need to be resolve by future mapping. 
 
84 Drawing 8.  Well MW019 should be included on this drawing.  Revise maps accordingly in 

future documents. 
 

Response: Accepted. 
 
85 Drawing 9.  Well MW019 should be included on this drawing.  Revise maps accordingly in 

future documents. 
 
Response: Accepted. 
 
86 Drawing 10.  The stream segments mentioned in the text should be labeled on the map; do 

not use a colored fill for either the waste rock pile or the mine pit designation because the fill 
obscures the underlying geologic structure.  It is confusing that the waste rock pile areas are 
filled-in (colored) in Drawing 10, whereas, they are not filled-in in Drawing 3.  The colored 
fill of the waste rock pile symbol in Drawing 10 should be deleted and made consistent with 
Drawing 3.  Also, the legend symbol for the mine pit locations (red dashed line with colored 
fill) does not match the symbol used on the map (red dashed line, unfilled).  As noted in the 
abovementioned comments for Drawing 4, the section line in Drawing 10 does not match the 
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surface units shown on the Ballard cross section in Drawing 4, especially on the west and east 
ends of the section.  Revised maps and text accordingly in future documents. 

 
Response: Accepted. 
 
87 Drawing 11 has no title.  It looks like it should be Conceptual Cross-Section for Proposed 

Well Location MW006 Ballard Mine.  The location of the mine waste does not match that 
shown in Drawing 3.  Revise maps accordingly in future documents.   

 
Response: The proposed title has been added to Drawing 11.  Due to the lack of detail shown in 
Drawing 3 for the Ballard Mine area, the Ballard Mine Detail map has been included as Drawing 10.  
Both Cross-Section H-H’ and I-I’ shown in Drawing 11 show waste rock dump locations consistent 
with those shown in Drawing 10.   
 
88 Appendices B and C.  Please report non-detects as was done in the 2005 GW Data Validation 

Report Memo, i.e., if the detection limit is 0.05 then a non-detect should be reported as <0.05 
rather than 0.025.  One-half the detection limit is fine for analysis, but not for reporting. 
Please explain the difference in reporting limits for parameters in tables as compared to EDLs 
in Table 6.  For example, differences are noted in Appendix B in Table 1 (cadmium, 
chromium, nickel, vanadium, zinc), Table 2 (iron, manganese), Table 3 (vanadium), Table 4a 
(selenium), Table 5 (mercury, nitrate+nitrite), and in Appendix C Table 1 (potassium), Table 
2 (sodium), Table 3 (chloride), Table 5 (sulfate), Table 6 (antimony, arsenic, beryllium), 
Table 9 (lead), Table 10 (magnesium), table 13 (thallium). 

 
Response: Accepted; non-detected results have been reported with the above format.  Reporting limits 
may be elevated from the laboratory estimated detection limit on a sample-specific basis due to 
dilution, contamination, or other analytical issues in accordance with the EPA Functional Guidelines 
for Inorganic Review (EPA, 2004).   
 
89 Appendixes B, C, and D.  The analytical data as presented in the tables in these appendixes 

are confusing and difficult to follow.  For future data summaries, the analytical data should be 
organized such that the data for each station or well are resented on a single page with all of 
the parameters for that station presented on the same page (or series of pages if the data will 
not fit on a single page).  This presentation will allow the relationships among the various 
analytical parameters to be more easily understood for each of the stations or wells.  If there 
are multiple sampling events for each station or well, these data can be presented in separate 
columns.  Please remove the word “censored” and “uncensored” from the title of the 
appendix and the titles of the tables. 

 
Response: P4 Production respectfully disagrees with the request for all data tables to be reformatted 
to provide results on a sample station-specific basis.  Analytical data in this and all previous data 
summaries have been organized by analyte and not by sample site.  Analytical results are presented 
in a format most accessible for statistical analysis and evaluation for discussion on an analyte by 
analyte basis, not a sample station-specific basis.  An Access database for all project data is in 
development; in the future data will be displayed in alternate formats as required 
 
90 Appendix B, Table 1.  Note that analysis methods for parameters need to be sensitive enough 

to report at levels well below the applicable water quality criteria.  For example, the reporting 
limit for zinc is 0.16 mg/L, which is greater than the continued monitoring action level of 0.1 
mg/L for groundwater as reported in the Area Wide Risk Management Plan. 
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Response: As shown in Table 6 of the text, laboratory estimated detection limits (EDLs) for all target 
analytes are well below the applicable water quality criteria.  In accordance with the EPA Functional 
Guidelines for Inorganic Review (EPA, 2004), all analytical data is validated and reporting limits 
(RLs) are established.  RLs may be elevated on a sample-specific basis due to dilution, 
contamination, or other analytical issues.  In the case of the reporting limit for zinc at 0.16 mg/L, a 
field blank was detected at 0.032 mg/L Zn as narrated in the data validation report.  On this basis 
only results greater than five times the blank detection (0.032×5 = 0.16 mg/L) have been reported 
unqualified.  However, the analytical detection limit for all Zn results in this sampling event was 
0.0040 mg/L, which is well below the groundwater action level of 0.1 mg/L. 
 
91 Appendix C.  Table 6 lists boron and Table 9 lists fluoride neither of which is listed in Table 

6 of the body of the report. 
 

Response: Accepted.  The “Groundwater Monitoring Analytes” table has been updated. 




